(12) ME^jg^YHAPO^HAJI 3ASBKA, OnYBJIHKOBAHHAJI B COOTBETCTBHH C 
^OrOBOPOM O nATEHTHOtt KOOnEPAI^HH (PCT) 



(19) BCEMHPHAfl OPrAHH3AU,HH 
M HTEJIJIEKTy A JIbHOM COBCTBEHHOCTH 

MemflyHapoAHoe 6iopo 



(43) J\ara MeaczjyHapo/iHOH ny6jiHKannn: 




15 ceHTfl6 P fl 2005 (15.09.2005) 1 WO 2005/086386 Al 



(51) MoK^yHapoflHaa iiaTeHTHaa K,?accu 4>"Kai|Hs 7 ; 
H04B 7/26 

(21) HoMep MeacAyHapo^HOH suhbkik PCT/RU2005/000087 

(22) ^aTa MOKAyHapo^HOH noAanu: 

1 wapTa 2005 (01.03.2005) 



(25) >I3i»ik noaasH: 

(26) 5l3fciK ny 6ji u Ka ii hh: 



pyCCKHH 



pyCCKHH 



(81) YKa3aHHi>ie rocy^apcTBa (ecnu neyKa3ano unane, djw 
Kaoicdozo euda HauuoHajihHoit oxpaHbi): AE, AG, 
AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, BW, 
BZ, CA, CH, CN, CO, CR, CU } CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, JP, KE, KG, KP, ICR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, 
MW, MX, MZ, NA, NI, NO, NZ, OM, PG, PH, PL, 
PT, RO, SC, SD, SE, SG, SK, SL, SM, SY, TJ, TM, 
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, 
ZA, ZM, ZW. 



(30) ^aHHwe o npnopHTCTe: 

2004107061 9 MapTa 2004 (09.03.2004) RU 
2004 1 1 4907 1 8 Maa 2004 ( 1 8.05.2004) RU 

(71) 3anBHTej]i> h 

(72) H3o6peTaTe;n>: TAPMOHOB AjicncaiiAp Bacmibe- 

bhh [RU/RU]; yji. JI. LLieBijoBOH, 5/1, kb. 6, Bopo- 
hok, 394062 (RU) [GARMONOV, Alexandr Vasilie- 
vich, Voronezh (RU)]. 

(72) H3o6peTaTejm; m 

(75) H3o6peTaTejiH/3aHBHTejiH (monbKo dm (US): CABHH- 
KOB AH^pcfi lOpbeBHi [RU/RU]; Mockobckhh np- 
t, A- 92, kb. 58, Bopo H e>K, 394068 (RU) [SAVINKOV, 
Andrew Yurievich, Voronezh (RU)]; OHJIMH Ora- 
HHCjiaB AHaTo.ibCBHH [RU/RU]; yn. Cpe^HeMoc- 
KOBCKaa, j\. 71, kb. 46, Bopone;>K, 394030 (RU) 
[FILIN, Stanislav Anatolievich, Voronezh (RU)]. 



(84) YKajaHH we rocynapCTsa (ecnu He yxosano unane, dnn 
Kaotcdozo euda HauuoHwibHOu oxpanbi): ARIPO 
na T eHT (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), eiipa3HHCKHH naTeHT 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
eBponeflcKMH naTeHT (AT, BE, BG, CH, CY, CZ, 
DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, 
MC, NL, PL, PT, RO, SE, SI, SK, TR), naTeHT OAPI 
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 

OnyGjiHKOBaiia 

C omnemoM o MeoicdynapodnoM noucKe. 

B omHomenuu deyxdyxeeHHbix xodoe, Kodoe x3biKoe u dpy~ 
awe coKpau^enuu cm. «IJoncHeHUH k Kodcm u coKpau{eHUHM», 
nydjiuxyeMbw e ncmane Kaotcdozo onepednozo ebinycKa Bwji- 
iiemeHH PCT. 



— (54) Title: SIGNAL TRANSMITTING METHOD (VARIANTS) AND DEVICE FOR CARRYING OUT SAID METHOD 

HH (54) HajBUHHe H3o6pexeH h h : CnOCOB nEPEflAHH CHrHAJIA (BAPHAHThI) H YCTPOHCTBO JlflX EFO OCYIHE- 
j= CTBJIEHRH (BAPHAHTbl) 



00 

to 

00 

o 

o 

<N 

O 



(57) Abstract: The group of inventions relates to radio engineering, 
in particular to signal transmitting method (variants) and to a device 
for carrying out said method (variants) and can be used, for example, 
for cellular radio communications systems and for transmitting a 
data signal through a forward channel from a base station to a mobile 
station. The aim of said group of inventions related to signal 
transmitting method (variants) and to a device for carrying out said 
method is to increase the efficiency of signal transmission through 
the forward channel, to correspondingly maximise the quality of the 
data signal reception by the mobile station and to reduce the load of 
a return channel (from the mobile station to the base station). The 
inventive method consists in updating the range of copies of the 
transmissible data signal, transmitting said data signal copies from 
each adaptive antenna array in each effective sending direction, in 
evaluating the transmission functions of the forward channels 
according to pilot signals transmitted from each adaptive antenna 
element according to spreading transmission pilot signals which are 
transmitted from each adaptive antenna array through each effective 
sending directions, in combining data of two evaluations and in 
evaluating the effective sending directions through the forward 
channel according to the received signal of the return channel. 
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(57) Pe(|>epaT: Tpynna H3o6peTeHHH othochtch k o6jiacTH paAHOTexHHKH, b nacTHOCTH k cnoco6y nepeAaHH cnrHajia (BapHaHTbi) H 
ycTpoficTBy juih ero ocymecTBJieHHa (BapHaHTbi) h MO>KeT 6biTb Hcnojib30BaHO, HanpHMep, b cHCTeMax cotoboh paAHOCB$i3H npH 
nepeflane HH^opMaunoHHoro CHrHana b npflMOM KaHajie cbjbh ot 6a30BOH CTaHUHH ao moGhjibhoh CTaHUHH. 3aAana, Ha pemeHHe 
kotopoh HanpaBJieHa 3aaBjuieMaH rpynna H3o6peTCHHH cnoco6 nepeAaHH cnrHajia (BapHaHTbi) h ycTponcTBO juw ero ocymecTBJieHwa 
(sapnaHTbi), - 3to noBbiiueHHe 3(})(j)eKTHBHocTH nepe^aHH HH(j)OpMauHOHHoro cnrHajia b npjiMOM KaHajie cbjbh h, c o otb eTCTBe h h o , 
MaKCHMH3auH>i KanecTBa npneMa HH(j)opMauHOHHoro cnrHajia Ha Mo6njibHOH CTaHUHH, a Taione yMeHbuieHHe narpy3KH Ha KaHaji 
o6paTHOH cbh3h (ot MoSnjibHOH CTaHUHH k 6a30BOH CTaHUHH). PemeHHe AaHHon 3aAann AocTHraeTca 3a cneT KoppeKTHpoBKH cneKTpa 
Konnfi nepeAaBaeMoro HH^opMauHOHHoro cnmajia, nepeAann koiihh HH<j)opMauHOHHoro cnrHajia c Ka>KAOH aAanTHBHOH aHTeHHOH 
peuieTKH b Ka>KAOM 3($)(j)eKTHBHOM HanpaBJieHHH nepeAaHH, oueHKH nepeAaTOHHbix (|)y hkuhh KanajiOB HanpaBJieHHOH nepeAann no 
nnjiOT cnrHaJiaM, nepeAaBaeMbiM c Ka>KAoro aHTeHHoro 3/ieMeHTa, no nnnor CHmajiaM riix pa3HeceHHOH nepeAaHH, nepeAaBaeMbiM c 
Ka>KAOH aAanTHBHOH aHTeHHOH pemeTKH no KawAOMy H3 s^^eKTHBHbix HanpaBJieHHH nepeAann, 06-beAHHeHHa AaHHbix AByx oueHOK, a 
TaioKe 3a cneT oueHKH 3(j)(J)eKTHBHbix HanpaBJieHHH nepeAann b npaMOM KaHajie no npHHHMaeMOMy cnrHajry o6paTHoro KaHana. 



WO 2005/086386 



PCT/RU2005/000087 



CnOCOB IIEPE^AHH CHrHAJIA (BAPHAHTM) H 
YCTPOHCTBO RJW ETO OCyiH,ECTBJIEHHH (BAPHAHTM) 

OSjiaCTB TeXHHKH 

rpynna H30 6p CTeHHH othochtch k o6jiacTH pa^HOTexHHKH, b 
5 nacTHOcTH k cnoco6y nepefla^H CHraana (b apHaHTbi) h ycTponcTBy rjix ero 
ocymecTBJieHHH (BapnaHTBi) h MO^eT 6bitb HcnojiB30BaHO, HanpHMep, b 
CHCTeMax cotoboh p a^HO cbh3h npH nepe^ane HHcJ)opMai];HOHHoro CHraajia 
b np^MOM KaHajie cbjish ot 6a30BOH cTaHijHH moShjibhoh craHiijiH. 

IIpeAinecTByiomHH ypoBem> TexHiiKii 

10 B HacTO^mee BpeMH aieryajiBHOH sa^aneS a&jmeTcz noBBiineHHe 

Smkocth chctcm CB5I3H nocpeflCTBOM npHMeHeHHM 3(J)(J)eKTHBHbix cnoco6oB 
nepe^aHH h npHeMa cnraajiOB. noBBiineHHe 3(|><|>eKTHBH0CTH cnoco6oB 
nepe^aHH h npHeMa CHraajioB npHBO^T k ycjioflCHemno h yzjopoacaHHio 
annapaTypti cbjish. B cotobbix cHCTCMax CB5I3H u;ejiecoo6pa3HBiM ^bjmctch 

15 ycjio^cHeHHe annapaTypBi 6a30BOH CTaHijHH ? t. e. aKijeHT ^enaeTCH Ha 
noBBiineHHe 3(|><|)eKTHBH0CTH npHeMa b o6paTHOM KaHajie (cHraajia ot 
mo6hjibhoh CTam^HH k 6a30BOH CTaHi^HH) h 3(|>4)eKTHBHOCTH nepeflaHH B 
np^MOM KaHajie (cHraajia ot 6a30BOH CTaHijHH k mo6hjibhoh CTaHijHH). 

OcHOBHBIMH (j) aKTOp aMH, OTpaHHHHBaiOmHMH eMKOCTB npflMOTO 

20 KaHana cbjoh, ABjraioTCfl HajiHHne <J>ejQHHra h BHyrpHCHCTeMHBix noMex. 

HajiHHHe (JjeflHHra oGycjiOBJieHO tcm, hto ajw: cotobbix chctgm cb#3h 
b ycjiOBirax ropoflCKOH 3acTpoHKH xapaKTepHO HenpflMoe MHorojiyneBoe 
pacnpocTpaHeHHe CHraajia. 

HajiHHHe BHyrpHCHCTeMHBix noMex o6ycjiOBJieHO tcm, hto npH 
25 nepeflane cnraajia ot 6a30BOH ctehe^hh k mo6hjibhoh CTamjHH, tojibko 
nacTB nepeflaBaeMOH 3Hepran nocTynaeT Ha npneMHyio aHTCHHy. 
OcTajiBHaa *iacTB nepeflaBaeMOH 3HeprHH He nocTynaeT Ha npneMHyio 
aHTeHHy, a cos^aeT noMexH ocxajiBHBiM mo6hjibhbim CTaHii^HHM. 

IIo3TOMy ? 3^(|>eKTHBHBiH cnoco6 nepe,n;aHH cnraajia floiraceH 
30 o6ecneHHBaTB 6opB6y c (J>e,n;HHroM h npn o6ecneneHHH 3a,n;aHHoro 
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KanecTBa npneMa Ha moShjibhoh cxaHijHH H3JiyHaTB KaK mo^kho MeHBine 
3HepraH (co3,n;aBaTE> KaK Morao MeHBine noMex). 

OflHHM H3 3(J)(J)eKTHBHBIX MeTO^OB 6opt6BI C (|>e£HHrOM H 

yMeHBineHHii BHyipHCHCTeMHBix noMex siBjraeTca HcnonB30BaHHe 
5 pa3HeceHHOH nepe,n;aHH. 

H3BecTHO HecKOJiBKO ochobhbix cnoco6oB pa3HeceHHOH nepe^anH. 

CoraacHO cnoco6y opToroHajiBHofi pa3HecemiOH nepeflann 
(HanpHMep, «Cnoco6 opToroHanBHOH pa3HeceHHOH nepe^anii - npiieMa 
CHraajia b cotoboh CHCTeMe paflHOCBfl3H c ko^obbim pa3,n;ejieHHeM 
10 KaHanoB» naTeHT PO JSfe 2145152, ony 6jihkob aH 27.01,2000 r. 6ioji. JSTs 3, 
ME[K 7 H 04 B 7/2 16, «Cnoco6 pa3HeceHHOH nepeflann CHraajia h 
ycTpoHCTBO flJM ero peajiH3au;HH» naTeHT PO 2208911, ony6nHKOBaH 
20.07.2003 r., MIIK 7 H 04 B 7/00) o6ecne*raBaioT nepeflany Kaac,n;oro 

HH(|)OpMai^HOHHOrO CHMBOJia C Ka^KflOH H3 pa3HeceHHBIX aHTeHH, npH 3TOM 

15 opraHH3yioT nepe^any TaKHM o6pa30M, hto nocjieflOBaTejiBHocra 
chmbojiob, nepe^aBaeMBie c pa3HBix aHTeHH, opToroHanBHBi flpyr flpyry, t. 
e. He co3,n;aK)T Apyr flpyry noMex. 

CnrHaji, nepe^aBaeMBra c Ka^on H3 aHTeHH, no,n;Bep:)KeH (^e^HHry. 
Ho TaK KaK 4> e fl HHrH B cnraajiax, nepe^aBaeMBix c pa3HBix aHTeHH, 
20 He3aBHCHMBi, to cnoco6 opToroHajiBHofi pasHeceHHOH nepe^aHH no3BOjraeT 
o6ecnenHTB Ha npneMHHKe ycpe^HeHHe (JjeflHHra h hobbichtb OTHomeHHe 
CHraaji / (uiyM + noMexH) (OCIIHI). 

MaKCHMaJIBHBIH 3(J)(|)eKT, KOTOpBIH Mo^ceT 6bitb flocTHrayr npH 
HcnojiB30BaHHH cnocoSa opToroHajiBHofi pa3HeceHHon nepe,n;aHH - 3to 
25 OCHIII Ha npneMHHKe, 3kbhb aneHTHO e OCHIII b CTanjioHapHOM Katiajie c 
oflHOH nepeflaiomeii h oahoh npneMHOH aHTeHHOH. 

Cnoco6 opToroHajiBHoii pasHeceHHofi nepeflann He Tpe6yeT 

o6paTHOH CBH3H. 

CoraacHO cnoco6y pa3HeceHHOH nepe^aHH c BBi6opoM nepe^aiomeH 
30 aHTeHHBi (HanpHMep, W. C. Jakes, Microwave mobile communications, 
IEEE press, 1974) c Ka^cflOH H3 nepeflaionpix aHTeHH nepe^aiOT nnnoT 
CHraan, no KOTopoivry Ha npneMHHKe oijeHHBaioT KaHan nepeflann ot 
Ka^cflOH nepe^aiomeii aHTeHHBi #o npneMHOH aHTeHHBi. Ha npneMHHKe 
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Bbi6npaioT jiyqniHH no KpHTepnio MaKCHMyMa OCIIIII KaHan nepe^aHH h, 
cooTBeTCTBeHHo, nepeflaiomyio aHTemry. HoMep Bbi6paHHon aHTeHHbi 
nepe^aioT no cHraajiy o6paraoH cbs3h Ha nepe^aTHHK, kotopbih 
ncnojiB3yeT fljia nepeflann BBiSpaHHyio anTeHHy. 

5 ^ocTHraeMbiii 3<|><|)eKT Huace, hqm cnoco6a opToroHantHOH 

pa3HeceHHon nepe^ann. 

Bonee 34>4>eKTHBHBiM, neM onncaHHBie Bbinie flBa cnoco6a 
pa3HeceHHOH nepe,n;aHH, aBJiaeTca cnoco6 KorepeHTHon pa3HeceHHon 
nepe^ann no naTeHTy P<E> Ns 2192094 «Cnoco6 KorepeHTHon pa3HeceHHon 

10 nepe^aHH CHraajia» ? onySjiHKOBaH 27.10.2002 r. 6ioji. JNb 30, MIIK H 04 B 
7/005. 

CornacHO 3TOMy cnoco6y KorepeirraoH pa3HeceHHOH nepe^anH 
CHraaji Ka^moro nojn>30BaTejra nepe^aioT c N pa3HeceHHtix aHTeHH. 

KoiraH HH(|)opMaij;HOHHoro CHraajia pacnpocTparanoTCK nepe3 N 
15 pa3HBix KaHanoB pacnpocTpaHemra h oSpasyiOT Ha npneMHOH aHTCHHe 
cyMMapHMH HH4)opMaij;HOHHBiH CHraaji. 

Rjw Toro hto6bi o6ecneHHTB Ha Bxo^e npneMmnca 6mi3Koe k 
onTHManBHOMy cjio^KeHHe koiihh hh(|) opMau,HOHHoro CHraana, nponie^raHX 
no p a3 jihhhbim KaHanaM p acnp o CTp aHCHHH, Ha nepeflaiomefi CTOpoHe 
20 Tpe6yeTM hmctb oijemcH yKasaHHbix KananoB pacnpocTpaHeHM. 

Ilo3TOMy 5 c Ka^cflOH H3 N pa3HeceHHBix aHTeHH nepe,n;aiOT 
opToroHajiBHBie hjih KBa3HopToroHanBHBie ffpyr flpyry nnnoT CHraanBi, no 
KOTOpBiM h ocymecTBJMK)T ou;eHKy KaHanoB pacnpocTpaHeHHK. 

On;eHKa KaHajiOB p acnp o CTp aHeHHK ocymecTBjraeTCii Ha npneMHOH 
25 CTOpoHe, a 3aTeM nepe#aeTc;i Ha nepeflaTHHK no KaHajiy o6paTHOH cbji3h. 

npH npoxoacflemra KaHana pacnpocTpaHeHna Ka^a^ Konrra 
HH4>opMan;HOHHoro cnraajia no#BepraeTC5i b o6meM cnynae nacTorao 
ceneKTHBHOMy (^eflroiry. 

noaTOMy, nepefl nepeflaneH b curaaji nojiB30BaTejra 5 nepe^aBaeMBiH 

30 C Ka^KflOH H3 N pa3HeceHHBIX aHTeHH, BHOCilT HaCTOTHO ceneKTHBHLie 

npeflHCKaaEcemra TaKHM o6pa30M ? htoSbi MaKCHMH3HpoBaTB KanecTBO 
npneivia. 
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HH(j)opMa^oHHbiH cnrHaji npHHHMaeTCM Ha 4 )OHe aflfliiTHBHOH 
noMexH, npeflCTaBJiaiomeH co6oh cyMMy myMa h BHyrpHCHCTeMHBix 
noMex, KOTOpyio mo^kho CHirraTL 6ejibiM inyMOM. 

IIo3TOMy MaKCHMH3an;M KanecTBa npneivia 3KBHBajieHTHa 

5 MaKCHMH3aiI,HH OCfflll. 

CneKTpanbHyio nnoTHOCTB SKBHBancHTHoro BH^eo HacToraoro 
npHHHMaeMoro HHcj)opMaij;HOHHoro cnraajia Ha HHTepBane nepeflann 
o,n;Horo HH(|)opMaii;HOHHoro CHMBona mo^kho npeflCTaBHTb b BH^e 

X(f)-S(f)±G B (f)T u (f), 

71=1 

10 r,n;e: 

X(f) — cneKTpajiBHa^ nnoTHOCTb npiiHHMaeMoro HHcj)opMaijHOHHoro 
cnraajia, 

S(f) - cneKTpanbHaa nnoTHOCTB nepeflaBaeMoro HH(J)OpMaii;HOHHoro 
cnraajia, 

15 G n (f) - nepeflaTOHHa^i cjiyHKijiM n -oro KaHajia pacnpocTpaHerora, 

T n (/) — nepeflaTOHHaa (|)yHKH;H5i n -oro KaHajia npe^HCKa^ceHHH 

nepeflaBaeMoro CHraajia, npnneM J \s (f) T n (/)| 2 df = E s - cyMMapHaa 

nepe,n;aBaeMa5i 3Hepnra CHraana nojiBSOBaTejia Ha HHTepBane oflHoro 
nepe^aBaeMoro CHMBona orpamrqeHa SHaneHHeM E s . 
20 MaKCHMH3au;HH OCIIin b npHHHMaeMOM cnraajie o6ecneHHBaeTCJi 

npH BbinojmeHHH ycjiOBHfl 

T n (f)=yG;(f), 

r^e * - onepaujM KOMnjieKCHoro conp^emra, a T 0 - nocTO^HHoe 

HHCJIO, KOTOpoe Bbl6HpaeTCiI H3 yCJIOBHfl HOpMHpOBKH Ha E s . 

25 OH3HHecKHH CMbicji TaKoro BbiGopa nepeflaTOHHbix <|)yHKii;HH 

KaHajioB npe,n:HCKa>KeHHH nepeflaBaeMoro cnraajia 3 aK JHonaeTCH b 
cjie^yiomeM. 

Oa30HacTOTHbie xapaKTepHCTHKH nepeflaxoHHbix 4>yHKii;HH KaHajioB 
npeAHCKa^ceHHH o6ecneHHBaiOT KorepeHraoe cjio^ceHHe cneKTpanbHbix 
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njiOTHOCTeii HHC^opMaijHOHHoro CHraajia, nepe^aHHoro nepe3 pa3JiHHHbie 
KaHajiBi pa3Hecemra ? Ha Bxo#e npHeMmnca. AMnjiHTyzijio - nacTOTHbie 
xapaKTepncTHKH KaHajioB npeflHCKaaceHHH oSecneHHBaiOT H3Jiy*ieHHe 
6ojibineH nacTH SHepraH CHraajia Ha Tex nacTOTax cneicipa 

5 HH(|)opMaii;HOHHoro CHraajia, r^e Koa^mjHeHT nepe^aHH KaHajia 
pacnpocTpaHeHHH 6ojibine ? h MeHtnieii nacTH 3Heprnn cnraajia - TaM, r^e 
K034>(|)Hi];HeHT nepe^aHH KaHana MeHbine. 3thm o6ecnenHBaeTC5i 
onTHMajibHoe Hcnojib30Bamie 3HepraH nepe^aBaeMoro CHraajia. 

B ycjiOBirax MHorojiyneBOCTH KorepeHTHoe cjio^ceHHe KonHH 

10 HH(|>opMaij;HOHHoro CHraajia, nepe,n;aHHbix nepe3 pa3JiHHHbie KaHajibi 
pa3HeceHH^ 9 o6ecneHHBaeTCfl tojibko b oahom Jiyne. B ocTajibHbix Jiynax 
KonHH HH^opMaitHOHHoro CHraajia cKnaflbiBaiOTCM He KorepeHTHO. 

Ilpn npneMe TaKoro CHraajia, ocTajibHbiMH JiynaMH o6bmho 
npeHe6peraK)T. IIo3TOMy ? Ha npneMHHKe o6biHHO Hcnojib3yioT 

15 corjiacoBaHHbiii (|)HJibTp (hjih KOppejMTOp) h He Hcnojib3yioT RAKE 
npneMHHK 5 hto 3HaHHTenbHO ynponjaeT annapaTHyio peajiH3aipno 
npneMHHKa. 

Ecjih npeHe6penb oniHSicaMH b oijeHKe KaHajia cb£3h, onniGicaMH h 
3aflep:>KKOH b Kanajie o6paTHOH cb#3h h oiHH6icaMH KBaHTOBaHiDi, to 
20 3(J)(|»eKT ? flocTHraeMbiH npH HcnojibsoBaHHH cnoco6a KorepemHOH 
pa3HeceHHOH nepe,n;aHH ? 3KBHBajiem:eH 3<J>(|)eKTy ? flocraraeMOMy npH 
Hcnonb30BaHHH pa3HeceHHoro npneMa c onTHMajibHbiM no KpHTepHio 

MaKCHMH3 aiJHH OCIIIII B3BeHieHHbIM CyMMHp OB aHHeM npHHHMaeMbix 

GHraajiOB. 

25 3to no3BOJMeT «m cpaBHemra onncaHHbix cnoco6oB pa3HeceHHOH 

nepe,n;aHH Hcnonb30BaTb TeopeTHHecKHe pesyjibTaTbi, nojiyneHHbie b craTbe 
Jianxia Luo, James R. Zeidler, and John G. Proakis, "Error Probability 
Performance for W-CDMA Systems With Multiple Transmit and Receive 
Antennas in Correlated Nakagami Fading Channels", IEEE Trans. Veh. 

30 TechnoL, vol. 51, pp. 1502 - 1516, Nov. 2002 fljra opraroHajibHOH 
pa3HeceHHOH nepe^aHH h ajdi pa3HeceHHoro npneMa c onTHMajibHbiM 
B3B enieHHbiM cyMMHpoB aHHeM npHHHMaeMbix cnraajiOB. 
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KpHBbie 3aBHCHMOCTH B CpO^LTHO CTH 6lITOBOH OIHh6kH OT OCIIIII B 

Kanane c PejieeBCKHM cj^eflHHroM h afl^HTHBHOH TayccoBOH noMexofi 
(cyMMa inyMa h b Hyrp ii chtc eM hbix noMex) ot OCIIin noicasaHBi Ha (|)Hr. 1 . 
KpHBa^ AWGN cooTBeTCTByeT KaHany 6e3 4 )e fl HHra c o^hoh 
5 nepe^aiomeH h o^hoh npiieMHOH aHTCHHOH. 3to npe^ejiBHO #ocTH>KHivia;i 
(npH yBejiHHeHHH KOJiHHecTBa nepe^aiomnx aHxeHH) KpHBa# 
noMexoycTOHHHBOCTH flim opToroHajiBHOH pa3HeceHHOH nepe^aHH. 

KpHBBie CTD 2Tx, 4Tx h 8Tx cooTBeTCTByioT KorepeHTHOH 
paaHeceHHOH nepeflane b KaHane c (j^eflHHroM npn 2, 4 h 8 nepe^aiomHX 

1 0 aHTeHHax cootbctctbchho . 

TaKHM o6pa30M ? cnocoG KorepeHTHOH pa3HeceHHOH nepe^ann 
5iBJiiieTC^ HanSojiee s^ckthbhbim H3 h3bccthbix b Hacxo^mee BpeMfl 
cnoco6oB pa3HeceHHOH nepe^aHH. 

IIoMexoycTOHHHBOCTB cnoco6a KorepeHTHOH pa3HeceHHOH nepe^anii 

15 pacTeT c yBejiHHeHHeM KOHEraecTBa nepe^aiomnx aHxeHH. KpoMe Toro, rjw 
ero 3<|)(|>eKTHBHOH paGoTBi HeoSxoflHMO, hto6bi c^e^HHra b Komrax 
HH(|)opMari;HOHHoro cnrHajia, nepe^aBaeMoro c pa3HBix aHTCHH, 6bijih 
He3aBHCHMBi. 3to ^ocTHraeTCH pa3HeceHHeM nepe^aiomHX affreHH Ha 
sejiHHHHy nop^flKa 10 #jihh bojihbi HecymeH nacTOTBi hjih 6ojiBine. 

20 ^IpyrHM 3(J)(|)eKTHBHLiM MexoflOM yMeHBinerora BHyrpucHCTeMHtix 

noMex ^BJineTC^ cnoco6 nepe,n;aHH cnrH&Jia c HcnonB30BaHHeM aflanTHBHOH 
aHTCHHOH penieTKH (HanpHMep, J. C. Liberti and T. S. Rappaport, Smart 
antennas for wireless communications: IS-95 and third generation CDMA 
applications, Prentice Hall, New Jersey, 1999). 

25 A#anTHBHaji aHTeHHax penieTKa npeflCTaBjraeT coSoh hcckojibko 

aHTeHHbix 3JieMeHTOB, pacnojio}*ceHHBix 6jih3KO flpyr ot flpyra. IIpH 
nepe^ane Ha Ka^ECflBiH aHTeHHBiH 3JieMeHT no^aiOT oflHHaKOBBie Konnn 

HH(|)OpMan;HOHHOrO CHTHaJia, yMHO}KeHHBie Ha BeCOBBie K03(|)(|)HI];HeHTBI. 

BecoBBie K03<|)(|)HD;HeHTBi b o6ni;eM cjiynae KOMnjieKCHBie h pa3HBie rjw 

30 pa3HBIX aHTeHHBIX 3JieMeHTOB. 

Ha (J)Hr. 2 noica3aHa JiHHeHHan 3KBH,n;HCTaHTHafl aHTeHHaa penieTKa, 
pacnojio>KeHHaK b^ojib och x c HyjieBBiM 3JieMeHTOM b Hanane KOOpflHHar h 
paccTOHHiieM Me^wy 3JieMeHTaMH Ax . 
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J\ji% y^o6cTBa (J>opMHpoBaHiM AHarpaMMBi HanpaBJieHHOCTH 
a^anTHBHOH anreHHOH penieTKH paccxo^Hne MOK^y ^ByivDi coce^HMMH 
aHTCHHbiMH ajieMeHTaMH Ax Bbi6HpaioT He npeBbimaiomHM jpnray bojihbi 
HecymeM nacTOTbi. 

5 JIjul npocTOTBi paccMOTpeHHH Gy^eM CHHTaxt, hto arcreHHa 

npneMHHKa pacnojio^KeHa npH6jiH3HTejibHo Ha oahoh BbicoTe c aflanTHBHOH 
aHTCHHOH peuieTKOH, no3TOMy mo>kho orpaHHHHTC^ anaJiH30M flnarpaMMbi 
HanpaBJieHHOCTH aflanraBHOH aHTeHHOH penieTKH b hjiockocth (x,y), T.e. 
paccMaTpHBaTb 3aBHCHMOCTb flnarpaMMbi HanpaBJieHHOCTH a^anTHBHOH 

1 0 aHTeHHOH penieTKH tojibko ot yrjia cp . 

Curaaji s Tx (t) , H3JiyHaeMtiH b Hanp aB jichhh <p , paBeH 

s tx (0 = s (0 Z w m ex P (-jfimAx cos <p) = s (t) f (<p) , 
r#e: 

p = In/ X , r^e X - ,n;jiHHa bojihbi Hecyinen nacTOTti, 
15 f(<p)- AHarpaMMa HanpaBJieHHOCTH a^anTHBHOH aHTeHHOH penieTKH 

B rOpH30HTaJIBHOH nJIOCKOCTH. 

^jik ^opMHpoBaHHH MaKCHMyMa flnarpaMMH HanpaBJieHHOCTH 
a^anTHBHOH aHTeHHOH penieTKH b HanpaBJieHHH ^ 0 Hyacno nojioaorrb 

BeCOBBie K03(|><|>HnHeHTI>I W m paBHBIMH 
20 w m = exp ( jpmtSx cos ) . 

Tor^a flnarpaMMa HanpaBJieHHOCTH 6yn;eT hmctb BH,n; 

M-\ 

f(<p 0 ,<p) = J^exp(-jj3mAx(cos<p-cos<p 0 )) . 

06whho npHMeHHioT HanpaBJieHHBie aHTeHHbie ajieMenrbi. Torfla, 
ecjiH Bee aHTeHHbie sjieMenrbi hmciot oflHHaKOBbie h o,a;HHaKOBO 
25 HanpaBJieHHBie AHarpaMMbi HanpaBJieHHOCTH f a {<p), to HToroBaa 
AHarpaMMa HanpaBneHHOCTH F{<p Q ,<p) 6yo;eT paBHa 
F{<p Q ,<p) = f{<Po><P)fa{<P)- 
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Ha (|>Hr. 3 noKa3aHBi flBe AHarpaMMBi Hanp aBJicHHO cth aflanTHBHOH 
aHTeHHOH peineTKH H3 8 aHTeHHBix 3JieMeHT0B, pacnojio^ceHHBix Ha 
paccTO^HHH A/2 h HMeiomnx flnarpaMMBi HanpaBjieHHOCTH BHfla 



f a {<P) = 



1, 



TV 

(D 

1 2 



3' 

0, dmdpysuxq). 

5 MaKCHMyMBi flByx noKa3aHHBix Ha (Jrar. 3 flHarpaMM 

n 2tt 

HanpaBjieHHOCTH cooTBeTCTByioT yrnaM <p 0 = — h <p Q = — . 

npH nepe^ane c HcnojiB30BaHHeM a^anTHBHOH aHTeHHOH peineTKH 
3Hepraio HH(J)opMaij;HOHHoro CHraajia H3JiyHaioT tojibko b yraoBOH o6jiacTH 
A<p BOKpyr BBi6p aHHoro HanpaBJieHira H3JiyneHHJi <p 0 . 
10 noaTOMy, flJM AOCTH^ceHHH TaKoro 5Ke 3HaHeHna HSJiy^aeMOH 

SHCprHH b HanpaBJieHHH MaKCHMyMa flnarpaMMBi HanpaBjieHHOCTH, hto h 
npH nepeflane c oflHoro aHTeHHoro 3JieMeHTa c fliiarpaMMOH 

HanpaBjieHHOCTH f a (<p), Heo6xO#HMO H3JiyHHTB MeHBHie 3HeprHH. 3to 
CymeCTBeHHO yMCHBHiaCT BHyTpHCHCTeMHBie noMexH. 

15 3(^4>eKTHBHOCTB 6opb6bi c BHyrpHCHCTeMHBiMH noMexaMH JiHHeimo 

paCTCT C pOCTOM KOJIHHeCTBa aHTGHHBIX 3JieMCHT0B aflanTHBHOH aHTeHHOH 

peineTKH. 

EcTecTBeHHBiM pa3BHTHeM 34>4>©kthbhbix MeTOflOB nepe,n;aHH 
cHrHana ^BsmeTCK o6T>e#HHeHHe flByx onncaHHBix paHee cnocoSoB - 
20 cnoco6a pa3HeceHHOH nepe#aHH h cnocoGa nepe^aHH cnrHajia c 
HcnojiB30BaHHeM aflanTHBHOH aHTeHHOH peineTKH. 

H3BecTeH cnoco6 no Siemens, Advanced closed loop Tx diversity 
concept (eigenbeamformer), 3 GPP TSG RAN WG 1 document, 
TSGR1#14(00)0853, July 4 - 7, 2000, Oulu, Finland, o6i>e r n;HHHK)mHH 
25 cnoco6 pa3HeceHH0H nepe^aHH c BBi6opoM nepeflaiomeH aHTeHHBi hjih 
cnoco6 opToroHajiBHOH pa3HeceHHoii nepeflann co cnoco6oM nepeflann 
cHraana c HcnojiB30BaHHeM a^anTHBHOH aHTeHHOH peineTKH. 

Hflea ^aHHoro cnoco6a ocHOBana Ha tom 4>aKTe, HTO o6bihho KaHan 
pacnpocTpaHemra ot 6a30BOH CTamjHH ^o mo6hjibhoh CTamjHH BKjnonaeT 



WO 2005/086386 



PCT/RU2005/000087 



9 

HecKOJiBKO npocTpaHCTBeHHO cocpeflOTo^eHHtix o6jiacTeH OTpa^KarejieH, 
OTpa^caiicB ot kotopbix cHraaji nona^aeT Ha Mo6HJiBHyio cTaHijHio ($Hr. 4). 

B ,n;aHHOM cnocoGe npeflJiaraeTCH Ha 6a30BOH CTampiH ncnojiBSOBarB 
a^anTHBHyio aHTeHHyio peinexKy H3 M 3jicmchtob. 
5 C Kaacfloro 3JieMeHra a^anTHBHOH aHTeHHOH peineTKH nepeflarox 

mraoT cnraaji. Bee M nepe,a;aBaeMBix nHJioT CHraajioB opToroHajiBHBi hjih 
kb a3HopToroHajiBHBi flpyr flpyry. 

TaioKe 5 c Ka^oro 3JieMeHTa a^anTHBHOH aHTCHHOH peineTKH 
nepe^aioT Konnio HH^opMaijHOHHoro ciiraajia, yMHO^ceHHyio Ha cboh 

1 0 BeCOBOH K03(|>(|)HH;HeHT. 

Onr. 5 HJijnocTpHpyeT onepaijHH ynoMHHyroro cnoco6a, KOTOpBiH 
3aKJHOHaeTCH b cne^yiomeM. 

OopMHpyiOT Ha 6a30BOH CTamjHH M KonHH HH$opMan;HOHHoro 
cnraajia s (t) . 

15 YMHO^caioT m -ym Konnio hh(J) opMaijHOHHoro CHraajia, r^e m 

npHHHMaeT 3HaHerai5i ot 1 #o M, Ha c o otb eTCTByiomHH BecoBoii 

K03(|l(|)HD;HeHT W m H CyMMHpyiOT C COOTBeTCTByiOEHHM nHJIOT CHTHaJIOM 

nojiyneHHyio cyMMy nepe,n;aK)T c co otb eTCTByiomero m -oro 
20 aHTeHHoro 3neMenra. 

IIpHHHMaiOT Ha M06HJIBHOH CTaHIJHH M nHJIOT CHTHaJIOB H 
HH(|)OpMaii;HOHHBIH CHTHaJI. 

B o6m;eM cjiy^ae, hhjiot CHraajiBi noflBepaceHBi MHorojiyqeBOMy 
pacnpocTpaHeHHio, T.e. Ha mo6hjibhoh CTamjHH 6y,n;eT hcckojibko 
25 pa3peniHMBix Bp eMeHHBix JiyneH. 06o3HaHHM hx kojihhcctbo N . 

no M nnnoT curaajiaM rjul Ka^woro BpeMeHHoro Jiy^a oijeHHB aiOT 
M K034>4>Hii;HeHTOB HMiiyjiBCHOH xap aKTepHCTHKH KaHana 
pacnpocTpaHerora h ln ,h 2n ,...,h Mn , r#e n = l 9 ... 9 N - HOMep BpeMeHHoro Jiyna. 

K03(|>t£>HIi;HeHT HMiiyjiBCHOH Xap aKTepHCTHKH h mn COOTBeTCTByeT 

30 KaHajiy pacnpocTpaHemra ot m-oro aHTeHHoro 3neMeHTa aflanTHBHOH 
aHTeHHOH peineTKH 6a30BOH CTaHipiH ^o aHTeHHBi mo6hjibhoh craHijHH h 
n »OMy BpeMeHHOMy Jiyqy. 
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JJ^jw Ka^cfloro BpeMeHHoro Jiyna (J>opMHpyioT MaTpHuy 

npOCTpaHCTBCHHOH KOppeJMIJHH 

R n =KK H , 

x H — onepaijiM 3pMHTOBa conp^DKemra BCKTOpa x . 
OopMHpyiOT MarpHiiy npocTpaHCTBeHHOH KoppejraijHH Bcex 
BpeMeHHtix Jiyqefi cjie^yroiUHM o6pa30M 

N 
n=l 

10 OopMHpoBaHHe MaTpHii; R n h R ocynjecTBjmoT nepHOfliraecKH. 

OGosHaHHM MaTpHijbi R n h R , c(|)opMHpoBaHHbie Ha f-OM mare, r^e 

1=1,2,..., Hepe3 R n (l) H R(i) COOTBCTCTBeHHO. 

OopMHpyiOT ycpeflHeHHyio MaTpHi^y np o CTp aHCTB chhoh KOppejMD,HH 
cjie^yioiUHM oGpasoM 

(*(i))=*(i); 

15 (A(i)) = p(A(i-i)) + {i-p)A(i). »>i. 

3flecb \p\ < 1 - K03<])cj)Hn;HeHT ycpeflHeroui. 

OcymecTBJiaiOT pa3JioaceHHe ycpe^HeHHOH MaTpHHbi 
npocTpaHCTBeHHOH KoppejiaHHH Ha co6cTBeHHtie 3HaneHHa h co6cTBeHHbie 
BeKTopa 

20 (R(i))v(i) = V(i)e(i), 

r^e: 

MaTpuna HMeer pa3MepHOCTb [MxM] . 

MaTpuna V m (i) — Marpnua pa3MepHOCTH [MxM] co6cTBeHHbix 
BeKTOpOB MaTpHHBI (&{})), TRQ V m (i) - Co6cTBeHHbIH BeKTOp MarpHHbi 
25 (R (if} , COOTBeTCTByiOmHH m -OMy Co6cTBeHHOMy 3HaHeHHK> MaTpHHbl 

(*«)• 
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MaTpHLja ®(i) = diag[0 l (i),0 2 ( i )>'"> 0 M( i yi ~ Marpima pa3MepHOCTH 
[MxM] co6cTBeHHBix 3HaneHHH MaTpimti (fi(i)) 9 r^e 0 m (i) - m-oe 
co6cTBeHHoe 3HaneHHe Maipmjbi (&(/)). Co6cTBeHHbie 3HaneHHH 6 m {i) 
pacnojio^ceHti b MarpHije @(z) no rjiaBHOH flHaroHanH, a oerajibHbie 

5 3JieMeHTbI MaTpHDJ>I ©(/) paBHBI Hyjiio. 

Co6cTBeHHbie 3HaHemra h co6ctbchhlic BCKTOpa ycpeflHeHHOH 
MarpHipj npocTpaHCTBeHHOH KOppejumHH oSjia^aiOT cjie#yioiij;HMH 

CBOHCTBaMH. 

CoScTBeHHbie BeKTOpa yep c^hchhoh Maipinjbi npocTpaHCTBeHHOH 
10 KoppejMi^HH onpe^ejiHiOT 3<|)(|>eKTHBHbie HanpaBJieHHH nepe,n;aHH ot 
6a30BOH CTamjHH no moGhjibhoh CTamjHH. T. e. npn nepe#ane b 3thx 
HanpaBnemrax H3JiyHaeMa* 3Heprira 6yo;eT flocraraTb Mo6njibHOH cTaHijHH. 

Co6cTBeHHbie 3HaHerora ycpe^HeHHOH MaTpnijbi npocTpaHCTBeHHOH 
KOppejmjHH onpeflejraioT cpe^Hee 3HaneHHe 3HeprHH, KOTOpoe npHxoAHT 
15 Ha MoGnjibHyio CTamjHio npn H3JiyneHHH b HanpaBJieHHH 
cooTBexcTByiomero coGcTBeHHoro BeKTOpa. 

MaTpHijy co6cTBeHHbix bcktopob V{i) nepe^aioT c 6a30BOH CTamjHH 
na mo 6h JibHyio CTaHijHK). 3to mo^kho ocymecTBJMTb KaK Ha KaacflOM mare, 
TaK h pe^ice, TaK KaK 3<|>cj)eKTHBHbie HanpaBJiemra nepe^aHH MemnoTca 
20 Me,n;iieHHO ? no cpaBHeHHio, HanpHMep, c nacTOTOH ^e^HHra. 

^anee npeflnaraioTCfl flBa BapHanra ocymecTBJieHHfl cnoco6a. 
CoraacHO nepBOMy BapHanry ocynjecTBJieroM Ha Ka^oM mare Ha 

M06HJIbHOH CTaHUHH flOnOUHHTeJIbHO ou;eHHBaioT M MOmHOCTeH 

CHraajioB, KOTOpbie 6bi npHHHMajincb Ha moShjibhoh CTaHijHH npH 
25 nepe^ane b HanpaBJieHHH cooTBeTCTByionpix M co6cTBeHHbix BeKTopoB 
V m (i) , no $opMyjie 

^=^(0^(0^(0- 

3flect HH,n;eKC m yKa3HBaeT Ha o,ii;ho H3 onpeflejieHHBix paHee 
34>4>eKTHBHbix HanpaBJieHHH nepeflaHH. 
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Bw6HpaK»T HOMep m m {i) 3<Jx|>eKTHBHoro HanpaBJiemia nepeflann, 
cooTBeTCTByiomHX MaKCHMajibHOH npHHHMaeMOH MomHOCTH h coo6maioT 
ero Ha 6a30Byio cTaHinno. 

Ha 6a30BOH cTaHHHH nepeflany ocymecTBJiaioT b HanpaBJieHHH 
5 (i) -oro 3<|>cJ}eKTHBHoro HanpaBJieHHa nepe^anH, t. e. 

[>, (0' w 2 (0»-» w * ( l ')T = ^_(0 w • 

CornacHO BTOpOMy BapHamy ocymeerBJieHHa BtiSnpaioT jjBa hjih 
6onee 3(J)$eKTHBHBix HanpaBJieHHH nepezjaHH, cooTBeTCTByEonnie 

MaKCHMaJIBHfclM npHHHMaeMBIM MOIHHOCTHM. 

10 OcymecTBJiaioT nepe^any no sthm HanpaBJieHHJiM, nepe#aBaa 

Ka^ECflBIH HH(|)OpMaHHOHHBIH CHMBOJI no KaaCflOMy H3 BBl6p aHHBIX 

3(|)^eKTHBHBix HanpaBJieHHH nepejiann. IIpH stom opraHH3yK>T nepeflary 
TaKHM o6pa30M, hto nocjieflOBarejiBHocrH chmbojiob, nepejiaBaeMBie no 
pa3HbiM BBi6paHHBiM 3<|>(|>eKTHBHBiM HanpaBJiemiaM nepe^aHH 
1 5 opToroHajibHBi Apyr flpyry, t. e. He co3flaioT ppyr ppyry noivrex. 

TaKHM o6pa30M, coraacHO BTopoMy Bapnamy o6i>ejj;HHjnoT cnoco6 
nepeflaHH cnraana c HcnojiB30BaHHeM azjanrHBHOH anreHHOH penieTKH h 
cnoco6 opToroHajiBHofi pa3HeceHHOH nepeflann. 

OnncaHHbiH cnoco(5 nepejjaHH cnrHajia He Hcnojit3yeT yica3aHHBix 
20 BBinie npeHMymecTB Korep chthoh pa3HeceHHOH nepe^aHH. 

Taicace oh Hcnojn>3yeT o^Hy, a He HecKOjn>KO npocrpaHCTBeHHO 
pa3HeceHHBix aflanTHBHBix aHTeHHBix peineroK, hto cymecTBeHHO 
yMeHBHiaeT CTeneHB pa3HeceHHa. 

H3BecTeH cnoco6 no Fujitsu, Enhance the Beamfoming Feature of the 
25 Multiple Antenna Tx Diversity, 3 GPP TSG RAN WG 1 document, 
TSGR1#15(00)-1065, August 22 - 25, 2000, Berlin, Germany, 
o6BeflHHHK)H]HH cnoco6 KorepeHTHofi pa3HeceHHOH nepe^aHH co cnoco6oM 
nepe^anH curaajia c HcnojiB30BaHHeM a^anTHBHOH aHTeHHoii penieTKH, 
KOTopBiH aBJiaeTca cnoco6oM, Han6ojiee 6jih3khm k 3aaBJiaeMOMy 
30 pememno. 

PaccMOTpHM CHCTejvry cotoboh cba3H, BKJiiOHaioniyio KaK mhhhmvm 
o^Hy 6a30Byio CTaHHHK) h KaK MHHHMyM oflHy MoGnjiBHyio cTaHnnio. 
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Ea30Bafl CTaHUHK nepe^aex Ha MoGimhuyio CTamjHio 
HH(J)opMai5HOHHBiH cHraaji h nHJioT CHrHajiBi, Hcnojn>3yeMBie Ha 
moShjibhoh cTaHH^HH flJM oijeHKH KaHana pacnpocTpaHeHH^ ot 6a30BOH 
CTamjHH ,zi;o mo6hjilhoh CTamjHH. TaiOKe, 6a30Ba^ CTaHi^H^ mo>kgt 
5 nepe,n;aBaTb tfpyrae CHraajibi, HanpHMep HH<|>opMaii;HOHHbie CHraajibi rjul 
flpyrax moGhjibhbix cTaHipiH,, hjih cny^ce6Hbie CHraajibi. 

Mo6HJibHaa cTaHipw nepe^aeT Ha 6a30Byio cxaHi^Hio cnraaji 
o6paTHOH CBA3H, Hcnojn>3yeMbiH Ha 6a30BOH CTamjHH fljm nepefla^H 
HH(|)opMaijHOHHoro curaajia #jm 3toh Mo6HJibHOH CTaHiXHH, TaioKe, 
10 MoGHJibHaa CTaHijHfl MO^KeT nepe^aBaxb flpyrne cnraajibi, HanpHMep 

HHCj)OpMaH;HOHHbIH CHrHaJI OT MOGHJIbHOH CTaHIJHH flO 6a30BOH CTaHIJHH. 

Ea30Bafl CTaHinHH co^ep^cHT M 9 r#e M > 1, a^anTHBHbix aHTeHHbix 
peineTOK, Ka^an hs KOTopbix co#ep:)KHT K, r^e K>\ aHTeHHbix 

3JieMeHTOB. 

15 IIpH 3TOM, SJieMeHTbl OflHOH aflanTHBHOH aHTeHHOH penieTKH 

pacnono^ceHbi 6jih3ko flpyr ot flpyra (MeHbHie ajihhm bojihbi Hecymefi 

nacTOTbi HH(^opMaiiHOHHoro CHraajia), a a,n;anTHBHbie aHTeHHbie penieTKH 

pa3HeceHbi AaneKO flpyr ot flpyra (6ojibine 10 ^jihh bojihbi Hecymen 

nacTOTbi HH^opMau.HOHHoro cnraajia). 
20 Ka^biH aHTeHHbiH 3JieivieHT o6pa3yeT KaHan nepeflann. Bcero TaKHX 

KaHanoB nepeflann M -K . 

Tor,n;a Ka^cfla^ a,n;anTHBHa5i aHTeHHa^ penieTKa coflepaenT rpynny 

KaHanoB nepeflann. 

Ba30Ban CTaHu;HM nepe#aex c Ka^floro 3JieMeHTa Ka^OH a^anTHBHoii 
25 aHTeHHOH penieTKH nnnoT cnraan. Bee nnjiOT CHraajibi opToroHanbHbi hjih 

KBa3HopToroHanbHbi flpyr flpyry. 

nOfl OpTOrOHaJIbHOCTbK) HJIH KB a3HOpTOrOHaJIbHO CTbK) nHJIOT 

cnraajioB noHHMaiOT CHTyan;HK) ? Kor^a MaKCHManbHoe 3HaneHHe fyyuKujm 
KOppejMi^HH Me^ny ^ByivDi nnnoT cnrHanaMH mhoto MeHbine 
30 MaKCHMajibHoro 3HaneHiM cjDyHKijHH aBTOKoppejraipiH Kaac#oro nnjiOT 
CHrHana. 

06o3HaHHM P m k - nnjiOT CHraan, nepe^aBaeMbiH c k -oro sjieMenra 
m -oh a^anTHBHOH aHTeHHOH penieTKH, r,n;e m = 1,M , k = l,K . 
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Ha mo6hjibhoh cTamjHH no npHHHMaeMBiM muioT CHraajiaM 
oiiemiBaiOT HMnyjiBCHyio xapaKTepHCTHKy KaHaJioB pacnpocTpaHemra ot 
Ka^woro aHTeHHoro ajieMenra Ka^KflOH a^anTHBHOH aHTeHHOH peineTKH #0 

aHTCHHbl M06HJIBHOH CTaHIJHH. 

5 06o3HaHHM H mk - ou;eHKa HMnynBCHoS xapaKTepHCTHKH KaHana 

pacnpocTpaHemra ot k -oro aneMeirra m -oh a^anTHBHOH anreHHOH 
peineTKH ao aHTeHHBi mo6hjibhoh cTaHijHH. 

OopMHpyiOT M BecoBbix K03(|><|>Hii;HeHT0B WDA l9 WDA 29 ... 9 WDA M 

TaKHM 06pa30M ? HTO6BI MaKCHMHSHpOBaTB BBipa^ceHHe 
10 PD^WDA,)* (WDA,)* (WDA M )* J * 



WDA 2 



WDA 



r,a;e - onepau,H^ KOMnjieKCHoro conpiraeemra bgjihhhhbi x . 
MaKCHMH3an;iM yKasaHHoro BBime BBipaaEcemra oSecne^HBaeT npn 
nepe^ane Komra HHC^opMaijHOHHoro CHraajia c m -oh a#anTHBHOH 

15 aHTeHHOH peineTKH c BecoBBiM K03<J>(|>Hii;HeHT0M WDA ni KorepeHTHoe 
cno^ceHHe Bcex Kororii HH<|)OpMaii;HOHHoro CHraajia Ha npneMHoft aHTeHHe 
mo6hjibhoh cTaHi^HH b cjiynae nnocKoro (^eflHHra b CHraajie, 
nepe^asaeMOM c Ka^on a^anTHBHon aHTeHHOH penieTKH. 
Ilofl njiocKHM c^eflHHroM noHHMaioT 4>^flHHr ? npn kotopom Ha npneMHOH 

20 aHTeHHe ecTB tojibko o^hh p asp eniHMBiii BpeMeHHOH Jiy 1 ! npHHHMaeMoro 
cnraajia. 

J\jul Ka^c^OH aflanTHBHoii aHTeHHOH peineTKH cj)opMHpyioT K 

BeCOBBIX K03$(J)H^eHTOB WBA in j , WBA ni 2 WBA tn K ? TaKHM o6pa30M 3 hto6bi 
MaKCHMH3HpOBaTB BBipa>KeHHe 

25 PB^¥BAjf (WBA m J - {WBA, n J} 



WBA m , 
WBA^ 
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T. e. fljia KasKflOH a^anTHBHOH aHTeHHOH pemeTKH ^opMnpyiar 
BeKTOp BecoBBix K03(J)(|>HUHeHTOB WBA m ^WBA m29 ... y WBA nuK , 

cooTBeTCTByiomHH 3(|)^)eKTHBHOMy HanpaBJiemno nepeflanH ? 
oGecneHHBaiomeMy MaKCHMajiBHyio npHHHMaeMyio mohjhoctb Ha 

5 M06HJIBHOH CTaHDiHH. 

Cjieflyex otmcthtb, hto MaKCHMH3 au,H PD h PB MO^ceT 6bitb 
ocymecTBJieHa, HanpHMep, KaK yKa3aHO b cTaTBe Parag A. Dighe, Ranjan K. 
Mallik, and Sudhanshu S. Jamuar, «Analysis of Traasmit - Receive 
Diversity in Rayleigh Fading», IEEE Trans. Commun., vol, 51, pp. 694 - 
10 703, Apr. 2003. 

BeKTop [WDA l9 WDA 2 ,... 9 WDA M ] T MO^eT 6bitb HaHfleH KaK 

co6cTBeHHbra BeKTOp MaTpmjbi [H m ,\ 9 H ma ,... 9 H mK ] H \_H ml , H m2 , . . - , H mK ] , 

COOTBeTCTByiOmHH MaKCHMaJIBHOMy Co6CTBeHHOMy 3HaHeHHK) 3TOH 

MaTpHijBi, rfle x H - onepaujra 3pMHTOBa conpJDKeHira BeKTOpa x . 
15 BeKTOp {WB^WB^^.^WB^^ MO^eT 6bitb HanfleH KaK 

co6cTBeHHBiH BeKTOp MaTpHijBi [# ml 9 H Ma ,... 9 H mK ]" [if /nl 9 H m29 ..., H mK ] , 

COOTBeTCTByiOmHH MaKCHMaJIBHOMy Co6cTBeHHOMy 3Ha^eHHKD 3TOH 

MaTpimti. 

TaK KaK Ba^KHBI OTHO CHTe JIBHBie 3HaHeHHfl BeCOBBIX K03C|}(|>HIj;HeHTOB, 

20 to oSteM HHtfropManjm, nepe,n;aBaeMOH b CHraane o6paTHOH cbsbh mo>kho 

COKpaTHTB. 

H3 BeKTOpa BecoBBix K03(|)(J)Hi];HeHTOB pa3Hecemra 

[WDA l ,WDA 2 ,...,WDA M f pa3MepHOCTH [lxM] (|)OpMHpyiOT BeKTOp BeCOBBIX 

WD A, WD Ay WD A 
Koa^HijHeHTOB pasHeceHH* -^,-^,..._2Lj pasMepnocTH 

25 [lx(M-l)]. OaKTHHeCKH, 3TO 03HaHaeT, HTO nepBblH BeCOBOH 

WD A 

Kos^mpieHT - — - paBeH e^HHime, h ero He Ha^o nepe^aBaTt. 

TVDA^ 

0603HaHHM 

WD x -\, WD*- WDA > m WDA - 
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H3 Kaacfloro BeKTOpa BecoBBix K03<|><|>HHHeHT0B HanpaBJieHHH 

nepe^a^H \WBA mX , WBA ma WBA m>K J p a3MepHO cth [1*K] (|»opMHpyK)T 

BeKTOp BecoBBix K03(|>(|>HHHeHT0B HanpaBJieHHH nepeflanH 

WBA, na WBA„^ WBA„ uK 



WBA H1 /WBA in /""WBA l!l ,_ 



pa3MepHOCTH [lx(i:-l)]. OaKTHHeCKH, 3TO 



5 o3HanaeT, hto BecoBbie KoscJxJJHHHeHTBi WBAm ' 1 paBHBi e^HHHHe h hx He 

Ha^o nepeflaBaTB. 

By^eM, KaK h paHBine, o6o3HanaTB 

IlepeflaroT c moGhjibhoh CTamjHH Ha 6a30Byio CTaHijHK) 

10 C(J)OpMHpOBaHHbIH BeKTOp BCCOBBIX K03(|)(|)HI];HeHTOB paSHeceHHH H M 

c(|)opMHpoBaHHi>ix BeKTOpOB BecoBBix K03<|>(|>H^eHT0B HanpaBJieHHH 
nepeflann. 

OGbihho nacTOTa H3Mchchhh 3^>(i)eKTHBHBix HanpaBJieHHH nepeflann 
MeHBiue, HeM nacTOTa ^e^HHra, no3TOMy BeKTOpa BecoBBix 
15 K034)4> HI ^ HeHTOB HanpaBneHHK nepe^aHH Ha,n;o nepe^aBaTB c mo6hjibhoh 
CTaHii;HH Ha GasoByio cTamjHio pe^Ke, neM BeKTOp BecoBBix K03(J>4)Hij;HeHTOB 
pa3HeceHH5i. 

Ha 6asoBOH CTaHijHH (|)opMHpyK)T M-K Korain HH^opMaijHOHHoro 
cnrHajia. 

20 O603HaHHM HX S m k . 

Konnio HH(|)opMaii;HOHHoro CHraajia S mk nepe^aioT c &-oro 

aHTeHHoro 3JieMeHTa m -oii aflanTHBHOH aHTeHHOH peineTKH. 

Ilepefl nepeflaneH Konnio HH(|)opMai];HOHHoro cnraajia S mtk 

yMHOKaiOT Ha COOTBeTCTByTOHJHH BeCOBOH K03<|>cj)HIj;HeHT pa3HeceHHJi WD m 

25 h Ha cooTBeTCTByiomHH BecoBOH K03$(i)Hii;HeHT HanpaBJieHHH nepe^aHH 

WB mik . 
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HnnK)CTpaijH3i yMHOflceHH* KonHH HH(^opMa^oHHoro cHraajia S mk 
Ha BecoBbie K03<|>4)HijHeHTBi h AoSaBJiemra iihjiot cHrHajiOB npHBefleHa Ha 
(J)Hr. 6. 

Ha (|>Hr. 6 ajui npocTOTBi noHHMamM He npHBe,n,eHBi aHanoroBBie 
5 nacTH, npeo6pa3yioiij;He ii;h(|>poboh cnrHaji b aHajioroBBin cnraaji. 

H3 HH$opMaij;HOHHoro cnraajia S ((|>Hr. 6) (J)opMHpyioT M-K KonHH 

Koniw HH(J)opMau;HOHHoro CHraana nocTynaeT Ha yMHO>KHTenb ? r#e 
yMHO^aeTC^ Ha BecoBon K03<|><|>ffltfieHT pa3Hecemra WD m , nocjie nero 
10 nocTynaeT Ha flpyron yMHO>KHTejn> ? r^e yMHO^caeTCM Ha bccoboh 
K03(|)4)H^eHT HanpaBJieHHH nepe#aHH WB mk , nocjie nero nocTynaeT Ha 
cyMMaTop 5 r^e k Hefl floSaBjraeTca nHJioT CHraaji P mJt9 nocjie Hero 
nepeflaeTC^ c k-oro aHTCHHoro 3JieMeHTa m-ofi aflanTHBHOH aHTeHHOH 
peineTKH. 

15 TaKHM o6pasoM ? cornacHO onHcamno ynoM^Hyroro H3BecTHoro 

cnoco6a nepeflann cnraajia, mo:kho bbwcjihtb cjieflyiomHe ochobhbic 

npH3HaKH ero BBino jihchhh : 

OopMHpyioT Ha 6asoBOH CTaHipiH M pa3HeceHHBix rpynn KaHanoB 

nepeflanH no K KaHanoB nepe^aHH b ica^OH, r#e M > 1 9 K>1; 
20 IlepeflaiOT c 6asoBOH CTaHijHH Ha Mo6njiBHyio CTaHijino c Ka^oro H3 

M -K KaHanoB nepeflann pa3HeceHHBix rpynn hhjiot CHraaji; 

On;eHHBaioT Ha mo6hjibhoh CTamjHH c ncnojiB30BaHHeM nepe#aHHBix 

nnjiOT cHraairoB HMnyjiBCHBie xapaicTepHCTHKH M-K KaHajiOB nepeflann 

pa3HeceHHBix rpynn; 

25 OopMHpyBDT Ha MOSHJIBHOH CTaHU^HH M - 1 BeCOBBIX K034>4 )HI3 : HeHTOB 

pa3HeceHH^ ? HcnojiB3yfl oijeHeHHBie HMnyjiBCHBie xapaKTepHCTHKH KaHajios 
nepe^anH; 

OopMHpyiOT Ha M06HJIBHOH CTaHIJHH flJIil KaECflOH H3 M 

pa3HeceHHBix rpynn KaHanoB nepeflann K-l bccobbix K03<|>(|>Hij;HeHTOB 
30 HanpaBJieHiM nepeflaHH, HcnojiB3yfl oijeHeHHBie HMnyjiBCHBie 
xapaKTepHCTHKH KaHanoB nepeflaHH; 
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riepe^aioT c mo6hjibhoh cTaHUHH Ha 6a30Byio cTaHimio cHraaji 

o6paTHOH CB5I3H, COflep»CamHH M-l BeCOBBIX K03(|><i>HnHeHT0B pa3HeceHHa 

h M-(K-i) BecoBbix K03(|»4>Hii;HeHTOB HanpaBJieHHH nepe^ann; 

OopMHpyiOT Ha 6a30BOH CTaHHHH M-K Konral HH^opMannoHHoro 
5 cnrHana; 

rtepe^aioT Kaayryio Korano HHcjjopMaHHOHHoro curaajia no CBoeMy 
KaHajiy nepe^ann CBoen pa3HeceHHOH rpynnbi KaHanoB nepeflann; 

nepefl nepeflanen yMHo^KaioT Kaxc^yio Konino HHcj)opManHOHHoro 
cnraajia Ha cooTBeTCTByioinHH bccoboh K03cj)<|>HnHeHT pa3Heceima h Ha 
1 0 cooTBeTCTByKHHHH BecoBOH K03<|><|>HnHeHT HanpaBJiemui nepe,a;aHH. 

IIpH 3TOM (^OpMHpyiOT M-l BeCOBBIX K03(J)(|)HHHeHT0B pa3HeceHHH 

WD 2 ,WD 3 ,...,WD M BflBasTana. 

Ha nepBOM 3Tane <|>opMHpyK>T M secoBbix K03(|)(^HHHeHT0B 

WDA 1 ,WDA 2> ...,WDA M TaKHM o6pa30M, HT06bI MaKCHMH3HpOBaTB BBipa3KeHHe 

15 PD = \{WDA$ {WDA,)* ■■■ (WDA M )*~\- 



'[■#1,1 H 2,\ "' H M,\\- 



WDA, 
WDA, 



WDA, 



■M J 



rfle: 

H ul - oneHKa HMnyjitcHOH xapaicrepHCTHKH nepBoro KaHana 



nepe^aHH m -oh pa3HeceHHOH rpynnbi KaHanoB nepe#aHH, r^e m = l,M, 
20 x* - onepamui KOMnjieKCHoro conpaaceHHH BejiHHHHBi x . 

Ha BTOpoM 3Tane <|)opMHpyioT M-l BecoBtix KOScjxjranHeHTOB 
. pa3Hecemra WD 2 , WD 3 , WD M no <|>opMyne 
WDA. 



WD„ = 



WDA, 



r^e m = 2,M . 

25 npH 3TOM (J)OpMHpyK)T K-l BeCOBBIX K03^$HHHeHT0B HanpaBJieHHJI 

nepeflann WB m2 ,WB m3 ,...,WB mifC flJia m-ofi pa3HeceHHofi rpynnbi KaHanoB 



nepeflann, trq m = 1,M , b kb& 3Tana. 
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Ha nepBOM 3Tane (^opMHpyiOT K bccobbix K03(|)<|>HipieHT0B 
WBA, n j , WBA^j , . . . , WBA„ hK flUH m -oh pa3HeceHHOH rpynnbi KaHajios nepeflanH, 

TaKHM 06pa30M, HT06BI MaKCHMH3HpOBaTB BBipa;»ceHHe 



PB = [(WBA,J (WBA,^)* - {WBA mK )~^ 



(H m , 2 ) 



{H m , H m , 2 - H m , K ~] 



WBA 2 



WBA m 



r#e: 



10 



15 



20 



25 



H mk - OHemca HMiryjiBCHoii xapaKTepHCTHKH &-oro KaHajia nepeflann 



m -oh pa3HeceHHOH rpynnbi KaHajiOB nepe^ann, r#e m = l,M, k = l,K, 
x* - onepainifl KOMnneKCHoro conpsDRemra Bejin^HHBi x . 
Ha btopom 3Tane <|>opMHpyK>T K-l bccobbix Koa^HinieHTOB 

HanpasjieHHfl nepe^a^n WB m2 ,WB m3 ,...,WB mK no 4>opMyjie 



trq m - 1,M , k = 2,K . 

YcTpoHCTBO, Ha KOTOpoM ocymecTBJijnoT cnoco6-npoToran, 
BBinonHeHO Ha cj)nr. 7. 

YcTpoHCTBO nepe^aHH CHraajia b cootbctctbhh c 4>ht. 7 co^epacHT 
yMHoacHTejiH 1-1 - 1-M, 6hokh HanpaBJieHHOH nepe^aHH 2-1 - 2-M, 
6jiokh cyMMHpoBaHHa 3-1-1 - 3-M-K, aHajioroBBie nep eflarHHKH 
4-1-1 - 4-M-K , aHTeHHBie 3JieMeHTBi 5-1-1 - 5-M-K ; npn stom 
nepBLie bxoabi yMHO^cHTejien 1-1 - 1-M ABJunoTCJi BXO,n;aMH 

HH4>OpMaHHOHHOrO CHraana, BTOpBie HX BXOABI flBJMIOTCfl: BXOflaMH 
COOTBeTCTByK)IHHX BCCOBBIX KOSC^HHHeHTOB pa3HeceHHa, BBIXOflBI 
yMH05KHTeJieH 1-1 - 1-M COe^HHeHBI C nepBBIMH BXOflaMH 6JIOKOB 

HanpaBJieHHOH nepe^aHH 2-1 - 2-M, K BTOpBix bxo,hob Sjiokob 
HanpaBJieHHOH nepeflara 2-1 - 2-M jranaiOTCJi Bxo^aMH 
cooTBeTCTByiomHX hm BecoBBix K034><|)HHHeHTOB HanpaBJiemui nepefla^H, 
K bbixo^ob Kaacfloro Sjioica HanpaBJieHHOH nepe^aHH 2-1 - 2-M 

COeflHHeHBI CO BTOpBIMH BXOflaMH COOTBeTCTByBDniHX HM 6JIOKOB 
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cyMMHpOBaHHa 3-1-1, 3-l-K - 3-M-l, 3-M-K, nepBBie 
Bxoflbi kotopbix aBJiaioTca Bxo^aMH cooTBeTCTByiomHX nnnoT CHraajiOB, 

BBIXOflbl 6JIOKOB CyMMHpOBaHHJI 3-1-1 - 3-M-K COeflHHeHBI CO BXOflaMH 

cooTBeTCTByiomHX hm aHanoroBBix nepe^aTHHROB 4-1-1 - 4-M-K, 

5 BBIXOflBI KOTOpBIX COeflHHeHBI CO BXOflaMH COOTBeTCTByiOmHX HM aHTeHHBIX 
3JieMeHTOB 5-1-1 - 5-M-K, BBIXO^BI KOTOpBIX flBJMIOTCJI BBIXOflaMH 

ycTpoiicTBa nepeflann cHraana. 

Bjiok HanpaBneHHOH nepeAann 2-m , r^e m npHHHMaeT 3HaHeroia ot 
1 floM, BBinojiHeH Ha (Jrar. 8. 
10 Bjiok HanpaBneHHOH nepeflann 2-m b cootbctctbhh c ^nr. 8 

co,n;epacHT yMHO^CHTenH 6-m-l - 6-m-K; npn stom nepBBie bxo,ii;bi 
yMH03KHTeJieH 6-m-l - 6-m-K JIBJIHK)TCfl BXO^aMH HH<J)opMau;HOHHoro 

CHraana, BTopBie hx bxo#bi flBjnnoTca BxoflaMH cooTBeTCTByiomHX bccobbix 
K03(|)(J)HHHeHTOB HanpaBJiemiH nepeflaHH, a hx bbixo^bi - BBixoflaMH 6jiOKa 

1 5 HanpaBJieHHOH nepeflann 2-m . 

Cnoco6 h ycTpoficTBO - npOToran ocymecTBJiaiOT cjiejjyioinHM 
o6pa30M (cfjnr. 7 h 8). 

<E>opMHpyK>T Ha 6a30B0H cTaHHHH M pa3HeceHHBix rpynn KaHanoB 
nepe,n;aHH no K KaHanoB nepeflann b Kaacfloii, r^e M > 1 , K > 1 . 

20 KaagaBiH H3 M ■ K KaHanoB nepejjaHH o6pa30BaH cooTBeTCTByiomHM 

aHanoroBBiM nepe^aTHHKOM 4-m-k h cooTBeTCTByiomHM aHTeHHBiM 
3JieMeHTOM 5-m-k, rfle m npHHHMaeT 3HaneHHa ot 1 flo M, a k 
npHHHMaeT 3HaHem«i ot 1 #0 K . 

Kaac^aa H3 M pa3HeceHHBix rpynn KaHajiOB nepe^aHH o6pa30BaHa 

25 cooTBeTCTByK>m;HM 6jiokom HanpaBneHHOH nepejjanH 2-m, 
COOTBeTCTByiOHIHMH aHaJIOrOBBIMH nepe^aTHHKaMH 4-m-l - 4-m-K H 
COOTB eTCTByiOIHHMH aHTeHHBIMH 3JieMeHTaMH 5-m-l - 5-m-K . 

IlepeflaioT c 6a30BOH cTamniH Ha Mo6HJiBHyio CTaHnnio c KajKfloro H3 
M-K KaHanoB nepe^aHH pa3HeceHHBix rpynn nnjioT CHraaji. 
30 KaayjBiH H3 M-K nnnoT CHraajiOB nocrynaeT Ha nepBtra Bxofl 

cooTBeTCTByioinero 6noKa cyMMHpoBaHHa 3-m-k, c BBixo^a KOTOporo 
nocTynaeT Ha bxoa cooTBeTCTByioinero aHanoroBoro nepeflaTHHKa 
4-m-k, c BBrxofla KOTOporo nocTynaeT Ha Bxofl cooTBeTCTByioinero 
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aHTeHHoro ajieMeirra 5-m-k, Bbixofl KOToporo aBJiaeTca bbixo^om 
ycTpoHCTBa nepe^a^H cnraana. 

On;eHHBaK)T Ha mo6hjibhoh cTaHUHH c HcnojiB30BaHHeM nepeflaHHBix 
nnjiOT CHraanoB HMnynbCHbie xapaKTepncTHKH M-K KaHanoB nepeflara 
5 pa3HeceHHbix rpynn. 

OopMHpyBDT Ha Mo6HJIbHOH CTaHHHH M —1 BeCOBBIX K03(J)(|)HHHeHTOB 

pa3HeceHHa, HcnonB3ya oneHeHHbie HMnynbCHbie xapaKTepncTHKH KaHanoB 
nepeflann. 

<I>OpMHpyiOT Ha Mo6hJIBHOH CTaHHHH flJIfl KaiKflOH H3 M 

10 pa3HeceHHBix rpynn KaHanoB nepeflann K-l bccobbix K03<|><i>HHHeHTOB 
HanpaBJieHHa nepeflann, Hcnojib3ya oneHeHHbie HMnynbCHbie 
xapaKTepncTHKH KaHanoB nepe^aHH. 

IlepeflaioT c mo6hjibhoh CTaHnnn Ha 6a30Byio CTaHHHK) cHraaji 

o6paTHOH CBJI3H, COflep3KaiHHH M-l BeCOBBIX K034>(|)HHHeHTOB pa3HeceHHfl 

15 h M-(l-l) BecoBtrx KOScjxjjnnHeHTOB HanpaBJiemiH nepeflann. 

OopMHpyiOT Ha 6a30BOH CTaHHHH M-K KOnHH HH(J)OpMaHHOHHOrO 

cnrHana. 

CHanana $opMHpyiOT M KonHH HH(|)opMaHHOHHoro cnrHana, 
KOTOpBie nocTynaioT Ha nepBbie Bxonbi yMH03KHTejien 1-1 - 1-M, c 
20 BbrxoflOB KOTOpbix nocTynaioT Ha nepBbie Bxoflbi 6jiokob HanpaBJiemioH 
nepe^aHH 2-1 - 2-M. 

B KaacflOM H3 M 6jiokob HanpaBJiemioH nepe^aHH 2-m H3 
nocTynHBHien Ha ero nepBbin bxo^ Konnn HH^opMaHHOHHoro cnraajia 
<|>opMHpyioT K Kouvm HH^opMaHHOHHoro CHraajia. TaKHM o6pa30M, Bcero 
25 nojiyqaeTCH M-K Konnii HH<|>opManHOHHoro cnrHana. 

nepe^aioT Kaayryio Konnio HH^opMannoHHoro cHraana no cBoeMy 
KaHany nepeflann CBoen pa3HeceHHon rpynnti KaHanoB nepeaaqn. Ilepefl 
nepeflanen yMHoaraiOT Kaacflyio Konnio HH^opMannoHHoro cnraana Ha 
cooTBeTCTByiomHH BecoBOH KOS^HHneHT paBHeceHna h Ha 
30 cooTBeTCTByioiHHH BecoBOH K03(|>4>HnHeHT HanpaBJieroui nepe^aHH. 

M koiihh HH(|)opMaHHOHHoro cnrHana nocTynaioT Ha nepBbie Bxonbi 
yMH03KHTejien 1-1 - 1-M, Ha BTOpbie Bxonbi KOTOpbix nocTynaioT 
cooTBeTCTByiomHe BecoBbie Koscj^nnneHTbi pa3HeceHHa. 
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VMHOKaiOT B yMHO^KHTCJMX 1-1 - 1-M KOIIHH HH<i>OpMaiJHOHHOrO 

curaajia Ha cooTBCTCTByiomHC BecoBBie K03(|)<|>Hii;HeHTbi pa3Hecemra h 
nepe^aioT hx c bbixo^ob yMHO^KHTejieM 1-1 - 1-M Ha nepBBie bxoabi 
cooTBeTCTByiomHx 6jiokob HanpaBJieHHOH nepe^ann 2-1 - 2-M . 
5 Ha K BTOpBix BxoflOB Gjiokob HanpaBJieHHOH nepe^aHH 2-1 - 2-M 

nocTynaiOT co otb eTCTByiomHe BecoBBie K03(|)cj)Hi];HeHTBi HanpaBJiemM 
nepeAaTO. 

B Ka^KflOM H3 M Gjiokob HanpaBJieHHOH nepe^ann 2-m hs 
nocTynHBinen Ha ero nepBbin bxo,zj Konnn HH<|)OpMaii;HOHHoro cnraajia 

10 (|)0pMHpyK)T K kohhh HH(J)opMau;HOHHoro CHraajia, KOTOptie nocxynaioT Ha 
nepBBie bxo^bi cooTBeTCTByiomnx yMHOKHTejieii 6-m-l — 6 - m - K . 

Ha BTOptie Bxoflbi cooTBeTCTByioiijHX yMHO>KHTejieH 6-m-l - 
6 _ m _ % nocTynaiOT cooTBeTCTByiomHe BecoBBie K03$<|>Hii;HeHTBi 
HanpaBJieHHK nepe,a;aHH. 

15 YMHO^EcaiOT b yMHO)KHTejiHX 6-m-l — 6-m-K Konnn 

HH(|)opMai];HOHHoro cnraajia Ha co OTBeTCTByiomHe BecoBBie 
K03(J)(i)Hii;HeHTbi HanpaBJieHHH nepe^anH h nepe^aiOT hx c K bbixo^ob 
6jiokob HanpaBJieHHOH nepeflann 2-1 - 2-M Ha BTOpBie bxo^bi 

CO OTB eTCTByiOmHX 6JIOKOB CyMMHpOBaHIM 3-1-1, 3-1-K — 3-M-l, 
20 3-M-K. 

B 6jioKax cyMMHp ob aHHK 3-1-1 - 3-M-K cyMMHpyioT 
cooTBeTCTByiomyK) Konnio HH4>opMan;HOHHoro cnraajia c 

COOTBeTCTByiOEHHM nHJIOT CHrHaJIOM. 

C BBIXOflOB Gjiokob cyMMHp OB aHH^[ 3-1-1 - 3-M-K CyMMBI KOnHH 

25 HH$opMan;HOHHoro CHraajia h hhjiot cnraana nocTynaeT Ha bxo^bi 
cooTBeTCTByiomHx aHajioroBBix nepe,n;aTHHKOB 4-1-1 - 4-M-K, c 

BBIXOflOB KOTOpBIX OHH nOCTynaiOT Ha BXOflBI COOTBeTCTByiOBUHX aHTCHHBIX 
3JieMeHTOB 5-1-1 - 5-M-K, BBIXOflBI KOTOpBIX flBJMIOTCfl BBIXOflOM 

ycTpoiicTBa nepeflann cnraajia. 

30 IlpH HaJIHHHH HaCTOTHO CeJieKTHBHBIX 3 aMHp aHHH B KOnXMX 

HH(J)opMai;HOHHoro cnraajia, nepeflaBaeMBix c KaacflOH a^anTHBHOH 
aHTeHHOH peinexKH, cnocoS h yciponcTBO - npoTOTnn He oGecnennBaiOT 
KorepeHTHoe cjio^Kemie 3thx Konnn HH<|>opMaii;HOHHoro cnraajia Ha 
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mo6hjii»hoh cTaHiiHH. CooTBeTCTBeHHo, ohh He Hcnojn»3yeT yiea3aHHbix 
Bbinie npeHMymecTB KorepeHTHOH pa3HeceHHOH nepeflann. 

H3BecTHbie cnoco6 h ycTpOHCTBO npeflycMarpHBaiOT nepeflany c 
KaacflOH a^anTHBHOH aHxeimoH peineTKH tojibko o^hoh iconm* 

5 HH<|>opMaijHOHHoro cHTHana b 03HOM HanpaBJieHHH nepe,n;aHH. BMecTe c 
TeM KBBecTHO, wro 3(J)^eKTHBHocTb ycpe,nHeHHH 4>e^HHra npH pa3HeceHHoii 
nepe^ane pacTer c yBejnraemieM KaHanoB pa3HeceHHH. T. e., cnoco6 h 
ycTpoficTBO - npOToran He Hcnojib3yioT Bee flocTyrrabie HanpaBJieHHH 
nepe#aHH, CHHHcan TeM caMbiM 3<|>(|>eKTHBH0CTb ycpeflHemiH (|>eflHHra. 

1 0 H3BecTHbie cnoco6 h ycTpOHCTBO npeflycMarpHBaiOT Hcnojib30BaHHe 

oijeHOK HMiryjibCHbix xapaicrepHCTHK KaHanoB nepeflann ot Kaacfloro 
aHTeHHoro sjieMenra flo aHremibi Mo6HJibHOH CTaHnmi, nojiyqemibrx no 
nnjiOT CHraajiaM, nepe^aBaeMbiM c Kaacfloro aHTeHHoro sjieMenra, KaK fljw 
4>opMHpoBaHHa BecoBbix K03$(|)HHHeHTOB HanpaBJieHHa nepe^anH, TaK h 

15 flJIH (|)OpMHpOBaHHH BeCOBblX K03<j)<t>HnHeHTOB pa3HeceHH«. BMecTe c TeM, 

nacTOTa o6HOBJieHHH BecoBbix K03<J)<i>HnHeHTOB HanpaBJieHHH nepeflann 
cymecTBeHHO raoee, neM nacTOTa o6HOBJieHHH BecoBbix K03c|)<|>Hn.HeHTOB 

pa3HeCeHHa. IIOSTOMy, Hafl&KHOCTb BeCOBblX K03(|)<|>HnHeHTOB 

HanpaBJieHHH nepefla^H cymecTBemio Bbime, neM HafleacHOCTb BecoBbix 

20 K03<i><|)HHHeHTOB pa3HeCeHHH. M05KeT OKa3aTbCH, HTO Hafl&KHOCTb BeCOBblX 
K034»|)HnHeHTOB pa3HeCeHHH 6yfleT HeflOCTaTOHHOH, H 3TO npHBe^eT K 

craDKeHHio 3$(|)eKTHBHOCTH cnoco6a nepeflann cnraajia h ycTpoficTBa ajih 
ero ocymecTBJieHHfl. 

H3BecTHbie cnoco6 h ycTpoficTBO Tpe6yioT <|>opMHpoBaHHH Ha 

25 moGhjibhoh CTaHUHH flJiH KaacflOH H3 M aflanraBHbix aHTeHHbix penieTOK 
K-l BecoBbix K03<|><|>HnHeHT0B HanpaBJieHHH nepe^aHH h nocne^yroineii 
nepeffann c^opMHpoBaHHbix BecoBbix K03<|><|)HnHeHTOB HanpaBJieHHH 
nepeflann Ha 6a30ByK> CTaHnnio no KaHany o6paraoH CBH3H. 06whho 
ocymecTBJiHeTCH AByxcTOpoHHHH nepe^ana HH^opMainiOHHbix CHraajiOB 

30 Meatfly 6a30Boii CTamnieH n moGhjibhoh cTaHnnen. Tor^a 3(|)(|>eKTHBHbie 
HanpaBJieHHH nepeflann cnrHana npHMoro KaHana (ot 6a30BOH cTaHiniH k 
Mo6HJibHOH CTaHnnn) mo^cho oueHHTb no CHrHany o6paTHoro KaHana (ot 

MoGlIJIbHOH CTaHUHH K 6a30BOH CTaHnHH) H CtjjOpMHpOBaTB BeCOBbie 
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K03(^<J)Hi^HeHTi>i HanpaBJiemifl nepe^a^H Ha 6asoBOH cxamum, hto 
no3BOJiHT cymecxBeHHO chh3htb xpeGyeMyio cmkoctb KaHajia o6paTHOH 

CBH3H. 

PaCKpWTHe H306peTeHHH 

5 3aflaHa, Ha penieHHe kotopoh HanpaBJiena 3 a#B jlsi cm an rpyima 

H3o6pCTCHHH cnoco6 nepe^aHH cnraajia (BapnaHXBi) h ycxpoiicxBo rjw ero 
oc>m;ecTBJieHH^[ (BapHaHTBi) 5 — 3x0 noBBiinemie 3(|)cj)eKXHBHOcxH nepe,n;aHH 
HH<|)opMan;HOHHoro CHraajia b np^MOM KaHajie cb#3h h, cooxbcxcxbchho 5 
MaKCHMH3an;H^ icanecxBa npneivia HH^opMaijHOHHoro cnraajia Ha 
10 mo6hjibhoh cxaHipra, a xaioKC chh^kchhc Harpy3KH Ha Kanaji oSpaxHon 

CBH3H. 

Rjul pememiH nocTaBJieHHOH 3a#aHH 3a*BJis:excii nexBipe Bapnanra 
BBinojiHeHHH cnoco6a nepe#aHH cHraana, co3,n;aHHBie b e#HHOM 
H3o6pcTaTCJiBCKOM 3aMBicJie, HanpaBJieHHBie Ha BBinojineHHe o^hoh 

15 TeXHHHeCKOH SaflaHH H n03BOJMK)mHe nOJiyHHTB 3KBHBajieHTHBIH 
TeXHH^eCKHH 3(^(J)eKT. 

Jfyw ocymecTBJiemM Ka^KAoro BapnaHxa bbihojihchhh cnocoSa 
nepe^aHH cnraajia 3a#BjuiexcH 3 cooxBexcxBeHHO, ycxpoiicxBo nepeAaHH 
cnraajia, scero xpn BapnaHxa bbhiojihghhh ycxpoiicxBa ajbi ^exBipex 
20 BapnanTOB BBinoJiHeHHK cnoco6a. 

ITocTaBneHHa^ sa^ana pemaexc5i xcm, hto b cnocoSe nepeAaqH 
cnraajia no nepBOMy Bapnanxy BBino jihchhsi 9 saKJHO^aiomHMCH b tom, hto 

4>opMHpyiOT Ha 6a30Bon cxaHflHH M pa3HCC6HHBix rpynn KanajiOB 
nepe^anH no K KaHajiOB nepeflanH b KaacAOH, r^e M > 1 , K>1; 
25 nepe,a;aiox c 6a30BOH cxamjHH Ha Mo6njiBHyio cxaHijHio c KaacAoro H3 

M • K KaHajiOB nepeAann pa3HeceHHBix rpynn niuiox cHraaji; 

oijeHHBaiox Ha mo6hjibhoh CTampra c HcnonB30BaHHeM nepeflaHHtix 
nHJiox CHraajiOB HMnyjiBCHBie xapaKxepHcxracn M -K KaHajiOB nepe^aHH 
pa3HeceHHBix rpynn; 
30 coraacHo H3o6pexeHHio 

4>OpMHpyK)X Ha MOSHJIBHOH CXaHUjHH RJW Ka^ECflOH H3 M 

pa3HeceHHBix rpynn KaHajiOB nepeAaHH L m HaSopoB bccobbix 
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K03$4)Hii;HeHTOB HanpaejieHHa nepeflaHH no K - 1 BecoBBix K03<|>(|>HnHeHT0B 
HanpaBJiemra nepeflaqn b KaamoM Ha6ope, r#e \<L m <K, a m = l,2,...,M, 
Hcnojn»3ya oneHeHHtie HMnyjibCHfcie xapaierepHCTHKH M-A" KaHanoB 
nepe^anH pa3HeceHHBix rpynn; 

5 oneHHBaioT Ha mo6hjibhoh crampm ^jih Ka3KflOH H3 Af paBHeceHHBix 

rpynn KaHanoB nepeflann flJia Kaacfloro H3 L m Ha6opOB bccobbix 
K03<i><t)HnHeHTOB HanpaBJieHira nepe#aHH nepeaaTOHHyio ^yHKnnio KaHana 
HanpaBJieHHOH nepe^aHH, cooTBercTByioinero STOiviy Ha6opy; 

nepe^aioT c mo6hjibhoh CTaHnnn Ha 6a30Byio CTaHnnio CHraaji 

10 o6paraoH cbse3h, coflepacaiHHH fljra Ka^K^OH H3 M pa3HeceHHBix rpynn 
KaHanoB nepe,n;aHH L m c<j)OpMHpoBaHHBix Ha6opoB bccobbix 
K03(|)<i>HHHeHTOB HanpaBJiemra nepe^ara, a TaioKe coflepacanniH wra 
Kaacflofi H3 M pa3HeceHHtix rpynn KaHanoB nepe^anH .zpra Kaamoro H3 L m 
Ha6opoB BecoBBix K03^4)HnneHTOB HanpaBJieHHa nepeflann oneHeHHyK) 

1 5 nepeflaTOHHyio (^yHKHHio; 

4>opMHpyioT Ha 6a30BOH CTaHHHH Ha Kaac^oH H3 M pa3HeceHHtix 
rpynn KaHanoB nepe^anH L m KaHanoB HanpaBJieHHOH nepe^ann c 
Hcn0Jib3OBaHHeM nepe^aHHtix Ha6opoB bccobbix kos^x^hhhchtob 
HanpaBJiemra nepeflann; 

20 4>OpMHpyiOT Ha 6a3OB0H CTaHHHH JUM KaHCflOH H3 M pa3HeceHHBix 

rpynn KaHanoB nepe,n,aHH fljm Kaac,n;oro H3 L m KaHanoB HanpaBJieHHOH 
nepeflann KaHajiBi KOppeicnHH cneKTpa CHraajia h KoppeKTHpyiOT hx 
nepeflaTOHHBie cjjyHKHHH b cootbctctbhh c nepe^aHHBiMH oneHemiBiMH 
nepe^aTOHHBiMH ^yHKiniflMH KaHajiOB HanpaBJieHHOH nepeflann TaKHM 

25 o6pa30M, hto6bi MaKCHMH3HpoBaTB KanecTBa npHeMa HH(|>OpManHOHHOrO 
cnraajia Ha mo6hjibhoh CTaHnnn; 

4>opMHpyioT Ha 6a30BOH CTaHnnn flJia Kaawofi H3 M pa3HeceHHBix 
rpynn KaHanoB nepe^ann fljra Ka>K#oro H3 L m KaHajiOB HanpaBJieHHOH 
nepeflann kohhio HH^opMannoHHoro CHraajia h oflHOBpeMemio nepe,n;aioT 

30 Bee ccj)opMHpoBaHHBie KonHH HH^opMannoHHoro cnraana no 
cooTBexcTByioHniM KaHanaM HanpaBJieHHOH nepe#aHH, npetfBapHTejiBHo 
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nponycTHB nx nepe3 cooTBeTCTByioiijHe KaHajibi KOppeicijHH cneicipa 
CHraajia. 

npH 3tom Bee nepeflaBaeMBie nnnoT CHraajiBi h HH<|)opMaii;HOHHbiH 
curaaji opToroHajiBHBi hjih KBa3HopToroHajiBHBi MQyKffy coGoh. 
5 nocTaBJieHHaa 3a,n;aHa peinaeTca tcm, hto b cnoco6e nepe#aHH 

CHraana no BTopoMy Bapnamy, aaiaiiOHaiomHMC^ b tom ? hto 

(J)opMHpyioT Ha 6a30BOH CTaHi^HH M pa3HeceHHbix rpynn KaHanoB 
nepe^ann no K KaHajioB nepeflann b Ka^on, r^e M > 1 , K > 1 ; 

nepe,n;aioT c 6a30Boii cTamjHH Ha Mo6njibHyio cTaHijHK) c Kaayjoro H3 
10 M-K KaHanoB nepe^aHH pa3HeceHHbix rpynn nnjiOT CHraaji; 

on;eHHBaK)T Ha mo6hjibhoh cTamjHH c Hcnonb30BaHneM nepeflamibix 
nnnoT cnraanoB HMnyjibCHbie xapaicrepHCTHKH M-K KananoB nepeflann 
pasHeceHHbix rpynn; 

coraacHO H3o6peTeHHio 

15 4>OpMHpyiOT Ha Mo6HJIbHOH CTaittJHH flJIfl Ka^KflOH H3 M 

pa3HeceHHbix rpynn KaHajioB nepe^aHH L m Ha6opOB BecoBbix 
K03(|)4)Hn;HeHTOB HanpaBJiemra nepeflann no K-l BecoBbix K03(|)<|)HijHeHTOB 
HanpaBJiemra nepe^aHH b Ka^oM na6ope 5 r^e l<L m <K , a m = l,2,...,M 5 
ncnojibsys on;eHeHHbie HMnyjibCHbie xapaKTepHCTHKH M-K KaHajioB 

20 nepeflann pa3HeceHHbix rpynn; 

nepe^aiOT c mo6hjilhoh cxaHijHH Ha 6a30Byio CTaHijHio CHraaji 
o6paTHOH cb*3h, coflepacamHH Ka^KflOH H3 M pa3HeceHHOH rpynnbi 
KaHanoB nepeflann L m c(J>opMHpoBaHHbix Ha6opoB BecoBbix 
K03(|)4)HD;HeHT0B HanpaBJieHHfl nepeflann; 

25 4>opMHpyK)T Ha 6a30Bon CTaHipiH Ha Ka^Kflon H3 M pa3HeceHHbix 

rpynn KaHanoB nepeflann L m KaHanoB HanpaBJiemioH nepeflann c 
Hcnonb30BaHH6M nepe#aHHbix Ha6opoB BecoBbix K03(|><|>Hi];HeHTOB 
HanpaBJieHH^ nepeflann; 

nepeflaiOT c 6a30BOH cTami;HH Ha MoGnjibHyio cxaHijMio c Ka^oM H3 

30 M pa3HeceHHbix rpynn KaHanoB nepeflann no KaamoMy H3 L m KaHanoB 
Hanp aB jichhoh nepe^ann nnnoT cnraan rjix pa3HeceHHOH nepe^ann; 
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oijchhb aioT Ha moShjibhoh CTampra c HcnojiB30BaHHeM nepe,a;aHHbix 
nnnoT cnraajiOB #jih pasHeceHHOH nepe,n;aHH fljra Ka^KflOH H3 M 
pa3HeceHHbix rpynn KaHajioB nepeflann nepeflaroHHbie 4>yHKipiH L m 

KaHajiOB HanpaBJieHHOH nepeflaqn; 
5 nepeflaiOT c mo6hjh>hoh CTamjHH Ha 6a30Byio cxaHijHK) CHraaji 

oSparHOH cb*3H, coflep^KanpiH jsjin KaacAOH H3 M pa3HeceHHbix rpynn 
KaHanoB nepeflann L m oijeHeHHbix nepe^aTOHHbix c^ymeijHH KaHanoB 
HanpaBJieHHOH nepe^ann; 

4>OpMHpyK)T Ha 6a30BOH CTaHI|HH flJXH KaJKflOH H3 M pa3HeceHHbix 

10 rpynn KaHanoB nepeflara rj& Ka^cfloro hs L m KanajiOB HanpaBJieHHOH 
nepe^aMH KaHajibi KoppeKijHH cneicipa cnraajia h KoppeKTHpyiOT hx 
nepeflaTOHHbie 4>yHKD;HH b cooTBeTCTBHH c nepeflaHHbiMH on,eHeHHbiMH 
nepeflaTOHHbiMH 4>yHKn;iMMH KaHajiOB HanpaBJieHHOH nepe^ann TaKHM 

06pa30M, HTOSbl MaKCHMH3HpOBaTb KaHeCTBa npHeMa HHCjDOpMai^HOHHOrO 

1 5 cnraajia Ha mo6hjibhoh craHijHH; 

<J)opMHpyK)T Ha 6a30BOH CTaHi^HH flJM Ka^woH H3 M pa3HeceHHbix 
rpynn KanajiOB nepe^aHH rjul Ka^oro H3 L m KaHanoB HanpaBJieHHOH 
nepe^anH Konnio HH^opMaijHOHHoro cnraajia h o^HOBpeMeHHO nepe^aioT 
Bee cc|>opMHpOBaHHbie KonHH HH(|)opMaii;HOHHoro cnraajia no 

20 cooTBeTCTByiomHM KaHajiaM HanpaBJieHHOH nepe^aHH, npe^BapHTejibHO 
nponycTHB hx nepe3 cooTBeTCTByiomHe Kanajibi KoppeiajHH cneKxpa 
cnraajia. 

ITo CTaB JieHHan sa^ana peinaeTCJi TeM ? hto b cnocoGe nepe^anH 
cnraajia no TpeTbeMy BapnaHxy, saKJironaioiijHMCii b tom, hto 
25 (J)opMHpyiOT Ha 6a30BOH CTaHu;HH M pa3HeceHHbix rpynn KaHanoB 

nepe^aHH no K KaHajiOB nepeflann b ica^on, r^e M > 1 , K > 1 ; 

nepeflaiox c 6a30BOH craHijHH Ha MoGnjibHyio cTaHu;Hio c Ka^oro H3 
M • K KanajiOB nepe^ann pasHeceHHbix rpynn nnjioT curaaji; 

oii^eHHBaioT Ha moGhjibhoh CTaHn;HH c Hcnojib30BaHHeM nepe^aHHbix 
30 nHJiOT cnraajiOB HMiryjibCHbie xapaKTepHCTHKH M -K KaHajiOB nepeflann 
pa3HeceHHbix rpynn; 

coraacHO H3o6peTeHHio 
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<|>OpMHpyiOT Ha M06HJIBHOH CTaHIJHH flJDI Ka^AOH H3 M 

pa3HeceHHbix rpynn KaHajios nepe^aHH L m Ha6opoB secoBBix 
K03<i>(|)Hii;HeHTOB HanpaBJieroDi nepe^a^Hno K-l BecoBBix K03<J)<|>HijHeHTOB 
HanpaBJieHHK nepeflann b Ka^oM Ha6ope, r^e \<L m <K, a m = 1,2,...,M , 
5 Hcnojn>3ya ou;eHeHHBie HMnyjiBCHBie xapaKTepHCTHKH M-K KaHanoB 
nepeflann pa3HeceHHBix rpynn; 

OIJCHHB aK)T Ha M06HJIBHOH CTaHI^HH flJIfl Ka^ECflOH H3 M pa3HeceHHBix 

rpynn KaHanoB nepe^aHH fljra Kaayjoro H3 L m Ha6opoB bccobbix 
K03$$^neHTOB HanpaBJiemra nepe^anH nepeflaroHHyio ^ymajHio KaHana 
1 0 HanpaBJieHHOH nepeflann, cooTBeTCTByiomero 3TOMy Ha6opy; 

nepeflaioT c mo6hjibhoh CTaHunn Ha 6a30Byio CTaHipno cnraaji 
o6paTHOH cbh3h 5 coflep^can^HH ajm Ka^c^OH H3 M pa3HeceHHOH rpynnti 
KaHanoB nepe^ann L m c(|)opMHpoBaHHBix Ha6opOB secoBBix 
K03(J)4)nD;HeHTOB HanpaBJieHHii nepeflann; 

15 <|>OpMHpyK)T Ha 6a30BOH CTaHU,HH Ha Ka^CflOH H3 M pa3HeceHHBix 

rpynn KaHanoB nepe^ann L m KaHanoB Hanp aB jichhoh nepeflann c 

HCnOJIB30BaHHCM nepeflaHHLIX Ha6opOB BeCOBBIX K03(|)<|)HIi;HeHTOB 

HanpaBJieHHii nepeflann; 

nepe^aiOT c 6a30Bofi CTamjHH Ha MoGnjiBHyio CTampno c Kaacfloii H3 
20 M pa3HeceHHBix rpynn KaHanoB nepe^aHH no Ka^oMy H3 L m KaHanoB 
HanpaBJieHHOH nepe^ann nnnoT cnmaji fljra pa3HeceHHOH nepeflaHii; 

on^cHHBaiOT Ha moGhjibhoh CTaHijHH c HcnojiB30BaHHeM nepeflaHHBix 
nnnoT CHraanoB fljiii pa3HeceHHOH nepe^aHH fliw Ka^on H3 M 
pa3HeceHHBix rpynn KanajiOB nepe^aHH nepe,n;aTOHHBie 4>yHKijHH L m 
25 KaHajioB HanpaBJieHHOH nepeflann; 

oG'BeflHH^EIOT Ha MOGHJIBHOH CTaHIIHH flJM KaECflOH H3 M 

pa3HeceHHbix rpynn KaHajioB nepe^aHH oijeHKH nepeflaTOHHOH ^ymeijHH 
Ka^cfloro H3 L m KaHajioB HanpaBJieHHOH nepe^ann, nojiyqeHHBie c 
HcnojiB30BaHHeM K nnnoT cnraajiOB, nepe^aBaeMbix c 3toh pa3HeceHHOH 
30 rpynnBi KaHajioB nepe,n;aHH 5 h nojiyqemiBie c HcnojiB30BaHHeM nnnoT 
cnraajia #jik pa3HeceHHOH nepeflann, nepe^aBaeMoro c 3toh pa3HeceHHOH 
rpynnti KaHajioB nepeflann; 
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nepeflaiox c moGhjibhoh cTaHUHH Ha 6a30Byio CTamjHio CHraaji 
o6paTHOH cbh3h ? coflep^camHH fljM Ka^OH H3 M pa3HeceHHbix rpynn 
KaHajiOB nepe^anH L m on;eHeHHBix nepeflaTOHHBix 4>yHKu;HH KaHajioB 

HanpaBJieHHOH nepefla^n; 
5 (J)opMHpyiOT Ha 6a30Boii CTaHii^HH flJM Ka^oH H3 M pa3HeceHHbix 

rpynn KaHanoB nepe^aHH ^jih Kaacfloro H3 L m KaHajiOB HanpaBJieHHOH 
nepe^aHH KaHajibi KOppeicmiH cneKTpa ciiraajia n KOppeKTHpyioT hx 
nepe^aTOHHbie cjjyHKijHH b cootbctctbhh c nepe^aHHbiMH ou;eHeHHbiMH 
nepeflaTOHHbiMH (J)yHKijH5iMH KaHanos HanpaBJieHHOH nepe^ann TaKHM 

10 o6pa30M ? HTo6bi MaKCHMH3HpoBaTb KanecTBa npiieMa HH(J)opMan;HOHHoro 
cnraajia Ha moGhjibhoh CTamijiH; 

4>opMHpyiOT Ha 6a30BOH CTaHii^HH ,zi;jm Ka^cflOH H3 M pa3HeceHHbix 
rpynn KanajiOB nepe^ann jsjw Ka^oro H3 L m KaHanoB HanpaBJieHHOH 
nepe,n;aHH Konnio HHcj)opMaii;HOHHoro cnraajia h o^HOBp eMCHHO nepe^aiOT 

15 Bee c(|)opMHpoBaHHbie KomiH HH^)OpMai(HOHHoro cnraajia no 
co otb excTByiomHM KaHanaM HanpaBJieHHOH nepeflann, npe^BapHTejibHO 
nponycTHB hx nepes cooTBCTCTByEomne KaHajibi KOppeKijHH cneKTpa 
cnraajia. 

npH 3tom Bee nepe^aBaeMbie nHJioT curaanbi, nnjioT cnraajibi 
20 HanpaBJieHHOH nepe^ann h HH(|>opMa^*OHHbiH cnraaji opToroHajibHbi hjih 
KBasHOpToroHajibHbi Me^ECfly coSoh. 

J\jl5i 4>OpMHpOBaHHK Ha MoSHJIbHOH CTaHUJIH Ka^KflOH H3 M 

pa3HeceHHbix rpynn KaHajiOB nepe,zj;aHH L m Ha6opoB BecoBbix 
K03(|)(J)Hii;HeHTOB HanpaBJieHHfl nepe^aHH no 1-1 BecoBbix K03cj)(|)Hn;HeHTOB 
25 HanpaBJieHHK nepe^ann b Ka^OM Ha6ope 

(J)opMHpyioT aim Ka^cflon H3 M pa3HeceHHbix rpynn KaHanoB 
nepe^aHH ajjji Ka^oro H3 N , r^e N>1 9 pa3peniHMbix BpeMeHHbix nynen 
nepeflaHHbix niuioT cnraajioB MaTpnuy npocTpaHCTBeHHOH KoppejunjHH 
R m n no 4>opMyjie 
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J l m,K>n _ 



A mJfcn - K03(|)(|)HIi;HeHT OIl^eHCHHOH HMnyJIbCHOH XapaKTepHCTHKH /c- 

oro KaHana nepeflaHH m -oh pa3HeceHHOH rpyrniBi, cooTBeTCTByiomnH n - 
5 OMy pa3peniHMOMy BpeMeHHOMy nyny nepeflaHHBix niuiOT cnraajiOB, 
m = l,2,...,M, k = l,2,...,K, n=l,2,...,N, 
x* - onepaipDi KOMnneKCHoro conp^DKemra x ; 

4>opMHpyK)T flJM Ka^cflOH H3 M pa3HeceHHBix rpynn KaHanoB 
nepe^a^H Maxpimy np o CTp aHCTB chhoh KoppejraijHH R m Bcex pa3peniHMBix 
10 Bp cmchhbix Jiynen no (J>opMyjie 

AT 

4)opMHpyK)T flJM Ka^cflOH H3 M pa3HeceHHBix rpynn KananoB 
nepeflann ycpeflHeHHyio Marpimy np o CTp aHCTB chhoh Koppejraunn R m {i), 
r^e i > 1 - HOMep niara yepe^HeHPDi, no c|)opMyne 

[fl^O'-lJ + Cl-a)^, *>i; 
r^e 0 < a < 1 - K03(|)(J)Hij;HeHT ycpe^HeHiM; 

ocymecTBJi^ioT pa3Jio^ceHHe ycpe^HeHHon MaTpnipa 
npocTpaHCTBeHHon KOppejraiijra R m (i) na co6cTBeHHBie 3HaHemra 0 mk h 
cooTBeTCTByiomHe hm co6cTBeHHBie BCKTopa V mJt , r^e k = 1,2,..., A" ; 
20 Bbi6npaioT cpe^n co6cTBeHHBix 3HaneHHH 0 wA: MaKCHMajiBHoe 

co6cTBeHHoe 3HaneHne 0 7Mmax ; 

BBiGnpaiOT cpe^H Bcex co6cTBeHHBix 3HaHerora TaKHe co6cTBeHHBie 

3HaHeHHM 0,„ y 5 flJM KOTOpBIX BBinOJIfflieTCH yCJIOBHe 

25 r^e 0</?<l 5 y = 1,2,... a Z, WJ paBHO KOJinnecTBy co6ctbchhbix 

3HaneHHH 0 mJ , flira kotopbix BBinojiHaeTCii flaHHoe ycjiOBne; 
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BBl6HpaK)T L m C06cTBeHHbIX BCKTOpOB V mJ , CO OTB CTCTByiOIIJHX L m 
BBlSpaHHBIM C06cTBeHHbIM 3HaHeHHJIM 0 m j \ 

4>opMHpyiOT L m Ha6opOB BecoBtix K03(|)4>Hii;HeHTOB HanpaBJieHH^i 
nepe^aHH no K-l BecoBtix K03cj)<|>HijHeHT0B HanpaBJiemra nepe^aHH b 
5 Ka^cflOM Ha6ope no (J)opMyjie 
v 

w - mJ ' k 

V mj,l 

W m j k - k -Bin BecoBOH K03(|)(|)HijHeHT HanpaBJieHiM nepe^ann j -oro 

HaSopa BecoBtix K034>4 )HI ^ HeHTOB HanpaBJiemM nepeflaHH, m -oh 
1 0 pa3HeceHHon rpynnti KaHajiOB nepeflann, 

V mjk ~ 3JieMeHT j -oro coGcTBeHHoro Beicropa ycpe^HeHHOH 

MaTpimbi npocTpaHCTBCHHOH KOppenHii.HH m -oh pa3HeceHHOH rpynnti 
KaHanoB nepe,n;aHH ? 

m = l,2,...,M, 7 = l,2,... 5 X, n? k = 2,3,...,K. 
15 IIpH oijemce Ha mo6hjibhoh CTamjHH ^jm Ka^cflofi H3 M 

pa3HeceHHBix rpynn KaHanoB nepefla^H rjw Kaactforo H3 L m HaGopoB 
BecoBtix K03(|)(|)Hii;HeHTOB HanpaBJieHtra nepe^aHH nepe^aTOHHOH (j)yHKijHH 
3Toro KaHana HanpaBJieHHOH nepeflann: 

(J)OpMHpyK>T HMnyjiBCHyio xapaKTepHCTHKy 3Toro KaHana 
20 HanpaBJieHHOH nepe^aHH no cj)opMyjie 

K 

- k -lih BecoBOH K03(|)4)HH;HeHT Hanp aB jichhk nepe^aHH y -oro 
Ha6opa BecoBtix K03<|><f>Hri;HeHT0B HanpaBJieHHM nepe^aHH, m -oh 
25 pa3HeceHHOH rpynnBi KaHajiOB nepeflaHH, 

m = l,2 ? ... 3 M ? y =l,2,...,.L„ l5 £ = 1,2,...,^, 

K ) k=^K i k f n' s ( t ^ r n) - HMnyjibCHaa xapaKTepncTHKa /c-oro KaHana 



nepeflaHH m -oh pa3HCCCHHOH rpynnBi KaHanoB nepeflaHH, 



WO 2005/086386 



PCT/RU2005/000087 



32 

h mkn — K03(|)(|)HIi;HeHT OD;eHeHHOH HMIiyJIBCHOH XapaKTepHCTHKH /c- 

oro KaHana nepefla^m m -oh pa3HeceHHOH rpynnbi, cooTBeTCTByioinHH n - 
oivry pa3peniHMOMy BpeMeHHOMy Jiyny nepe^aHHtix nHJioT cnraajioB, 
5 r n — sa^ep^cKa w -oro pa3peniHMoro BpeMeHHoro Jiyna nepe^aHHBix 

nHJioT CHraajiOB, 

m = l ? 2,... ? M ? £ = 1,2,...,^, w = l,2,...,i\T; 

HaxoflOT on;eHKy nepeflaTOHHOH cJ)yHKij;HH 3Toro KaHana 
Hanp aB jichhoh nepe#aHH Kax npeo6pa30BaHHe Oypte ot c(J)opMiipOBaHHOH 
10 HMnyjibCHOH XapaKTepHCTHKH H m J 3Toro KaHana HanpaBJieHHOH nepe^aHH. 

E[pH (|)OpMHpOBaHHH Ha 6a30BOH CTaHIJHH Ha Ka^KAOH H3 M 

pa3HeceHHbix rpynn KaHajioB nepeflann L m KaHanoB HanpaBJieHHOH 
nepe^aHH b Ka^c^oM H3 L m KaHanoB (|>opMHpyioT K kohhh Bxo^Horo 
CHraajia flaHHoro KaHajia HanpaBJieHHOH nepeflann h nepe^aiOT hx no 
15 cooTBeTCTByiomeMy KaHany nepe^ann ^amion pasHeceHHOH rpynnti 
KaHanoB nepe,n;aHH 3 npeflBapHTejiBHO yMHO^cHB Ka}*c#yio ? HaHHHasi co 

BTOpOH, KOnHK) BXOflHOTO CHTHaJia Ha C O OTB eTCTByKDIIJHH BeCOBOH 

K03(|>cj)Hi];HeHT HanpaBJieHH^ nepeflann cooTBeTCTByiomero Ha6opa BecoBBix 
K034>(|>Hii;HeHT0B HanpaBJiemra nepe^aHH. 

20 E[pH o6l>eAHHeHHH Ha M06HJIBHOH CTaHIJHH flJM Ka^KflOH H3 M 

pasHeceHHbix rpynn KaHanoB nepe^aHH oijeHOK nepeflaTOHHOH (JjyHKipm 
Ka^n;oro H3 L m KaHajioB HanpaBJieHHOH nepe^aHH, nojiyqeHHBix c 
HcnojiB30BaHHeM K nHJioT CHraajioB ? nepeflasaeMBix c 3toh pa3HeceHHOH 
rpynnBi KananoB nepeflaHH, h nojiyqeHHBix c HcnojiB30BaHHeM muiOT 

25 cHraajia flJM pa3HeceHHOH nepeflaHH, nepe,n;aBaeMoro c 3T0H pasHeceHHOH 
rpynnBi KaHajioB nepeflann ycpe^HHiOT ,n;aHHBie ABe oijeHKH nepe^aTOHHOH 
(J>yHKii;HH c BecaMH, o6paTHO nponopi^HOHajiBHBiMH xapaKTepHCTHKaM 
OIHH6OK 3THX ou;eHOK. 

IIocTaBJieHHaH 3a,n;aHa pemaeTCJi TeM, hto b cnoco6e nepe,a;aHH 

30 curaajia no HeTBepTOMy BapHamy, 3aKJHOHaiomHMC5i b tom, hto 

(|)opMHpyK)T Ha 6a30BOH CTaHi^HH M p a3Hec Shhbix rpynn KanajiOB 
nepe^aHH no K KaHajioB nepe^aHH b Kawn ? r«e M > 1 , K > 1 ; 
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cornacHo H3o6peTeHHK> 

(JjopMHpyioT Ha 6a30BOH cTaHu;HH M pa3HeceHHtix rpynn KaHanoB 

npneMa no K KaHanoB npneMa b ica^on, cooTBeTCTByromnx M 

c^opMHpoBaHHbiM pa3HeceHHbiM rpynnaM KaHanoB nepeflann; 
5 nepe^aioT c mo6hjibhoh craHnnH Ha 6a30Byio CTaHipno CHTHaji h 

npHHHMaKDT ero Ha 6a30BOH cTaHHHH no KaagajOMy H3 K KaHanoB npneMa 

Kaagjon H3 M pa3HeceHHBix rpynn; 

(^opMHpyioT fljia Kaac^on H3 M pa3HeceHHBix rpynn KaHanoB 

nepeflann L m Ha6opoB bccobbix K03cj)<|>HHHeHTOB HanpaBJieHHa nepeflann 
10 no K K03<|)<i>HnHeHT0B b KaJKAOM, r,zje L m >0, a m = \,2,...,M , Hcnojib3ya 

npHHHMaeMBin c mo6hjibhoh CTaHHHH cnraaji TatcHM o6pa30M, hto6bi 

MaKCHMH3HpoBaTB KanecTBO npneMa nepe,a;aBaeMoro c 6a30Bon CTaHHHH 

CHraaraa Ha moGhjibhoh CTaHHHH; 

4>opMHpyroT Ha Kaacfloii H3 M pa3HeceHHbix rpynn KaHanoB 
15 nepe^anH L m KaHanoB HanpaBJieHHOH nepeflann c Hcnojib30BaHHeM 

c^opMHpoBaHHBix Ha6opoB BecoBBix K03(|»4)HnHeHTOB HanpaBJierara 

nepe^aHH; 

nepe^aiOT Ha MoSnjiBHyio cTaHHHio c KasyjoH H3 M pa3HeceHHBix 
rpynn KaHanoB nepe,n;aHH no KaayjoMy H3 L m KaHanoB HanpaBJieHHOH 

20 nepe^aHH nnnoT CHraaji flna pa3HeceHHOH nepeflann; 

oneHHBaioT Ha mo6hjibhoh CTaHHHH rjw KaacflOH H3 M pa3HeceHHBix 
rpynn KaHanoB nepeflann nepeflaronHBie <|>yHKn.HH L m KaHanoB 
HanpaBJieHHOH nepeflann c HcnojiB30BaHHeM nepeflamibix muioT CHraajiOB 
fljifl pa3HeceHHOH nepeflann; 

25 nepe^aiOT Ha 6a30Byio CTaHHHio CHraan o6parHon CBH3H, 

co#ep2KaiHHH KaawoH H3 M pa3HeceHHBix rpynn KaHanoB nepejjaHH L m 
OHeHeHHBix nepeAaTOHHBix ^>ymcHHH KaHanoB HanpaBJieHHOH nepeflann; 

(^opMHpyiOT Ha 6a30BOH CTaHHHH jym KaaqjOH H3 M pa3HeceHHBix 
rpynn KaHanoB nepeflann fljia Kaayi;oro H3 L m KaHanoB HanpaBJieHHOH 

30 nepeflaHH KaHanBi KOppeKHHH cneKTpa cHraana h KOppeKTHpyioT hx 
nepeflaTOHHBie (jjyHKnHH B co otb ercTBHH c nepe^aHHBiMH oneHeHHBiMH 
nepeflaTOHHBiMH <|>yHKHHaMH KaHanoB HanpaBJieHHOH nepeflann TaKHM 
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o6pa30M ? hto6bi MaKCHMH3HpoBaTB KanecTBO npneMa HH(|)opMaii;HOHHoro 
cnraajia Ha mo6hjibhoh CTanqHH; 

^opMHpyioT rjul Ka^ofi H3 M pa3HeccHHBix rpynn KaHanoB 
nepe,n;aHH jsjvl Kaacfloro H3 L m KaHajiOB HanpaBJieHHOH nepe,n;aHH koiihio 
5 HH(J)opMaii;HOHHoro cnraajia h o^HOBpeMeHHO nepe^aioT Bee 
c4>opMHpOBaHHbie KonHH HH<J>opMa^OHHoro cnraajia no 
cooTBCTCTByiomHM KaHajiaM HanpaBJieHHOH nepe^aHH, npe^BapHxejiBHO 
nponycTHB hx nepe3 cooxBexcxByiomne KaHajibi KOppeKU,HH cneKTpa 
cnraajia. 

1 0 npH 3tom CHraaji, nepe^aBaeMLiH c moShjibhoh cxaHijHH Ha 6a30Byio 

CTaHUHK), npe^CTaBJMeT co6oh nnjiox cnraaji, hjih HH^)opMan^HOHHBiH 
cnraaji, hjih cnraan oSpaxHOH cbsbh., hjih cjiyace6HBiH ciiraaji, hjih jno6yio 
KOM6HHau;Hio nepeHHCJieHHBix BBinie cnraajiOB. 

J^JUL 4>OpMHpOBaHH^ Ha6opOB BeCOBBIX K03(|)4)HIj;HeHT0B HanpaBJieHHH 

1 5 nepe,a;aHH 

on;eHHBaiOT fljra Ka^on H3 M pa3HeceHHBix rpynn KaHajiOB npneMa 
Hanp aBJiCHELa npnxofla Ha nee npHHHMacMoro cnraajia h cooxBexcxByiomHe 
3xhm HanpaBJieHHJiM cpe^HHe npHHHMacMBic mohj;hocxh CHraana; 

BBi6npaiOT ajih Ka^cflOH H3 M pa3HeceHHBix rpynn KanajiOB npneMa 
20 H3 Bcex oijeHeHHBix flJM 3xoh rpynnBi HanpaBJieHHH L m HanpaBJieHHH, 

COOTBeXCXByiOmHX L m MaKCHMaJIBHBIM CpeflHHM npHHHMaeMBIM 

MomHOCTflM CHraana; 

4>opMHpyK)T pjix Ka^flOH H3 M pa3HeceHHBix rpynn KananoB 
nepe^ann L m Ha6opOB BecoBBix K03(|)<|>HH;HeHX0B HanpaBJiemra nepe^aHH 

25 no K K03<|)(i>HIi;HeHT0B B Ka^K^OM B HanpaBJieHHH L m BBl6p aHHBIX flJM 

cooTBeTCTByiomeH rpynnBi KaHajiOB npneMa HanpaBJieHHH npHxo^a 
cnraajia, xaKHM o6pa30M 5 htoGbi MaKCHMH3HpoB aTB KanecxBO npneMa 
nepe^aBaeMoro c 6a30BOH cxaHijHH cnraajia Ha mo6hjibhoh cxaHipiH. 

IIpH cj) opMHp ob aHHH KaHajiOB HanpaBJieHHOH nepeflann b Kaac^oM H3 
30 KaHanoB ^opMBpyioT K KonHH Bxo^Horo cnraajia flaHHoro KaHana 
HanpaBJieHHOH nepeflann h nepe^aiox hx no cooxBexcxByiomeMy KaHany 
nepe,n;aHH ^amion pa3HeceHHOH rpynnBi KaHanoB nepeflaHH, 
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npeflBapHTenBHO yMHOiKHB Kaamyio Korano BXOflHoro cnraajia Ha 
cooTBeTCTByiomHH BecoBOH Koa^^HUHeHT HanpaBJieHHa nepenanH 
cooTBeTCTByiomero Ha6opa BecoBbix K03<|>c|)HnHeHTOB HanpaBJieHHa 
nepenann. 

5 Bee nepe^aBaeMbie nHJiOT CHraajiBi ajiji HanpaBJieHHOH nepenaHH h 

HH(|)opManHOHm>iH cHraan opToroHajiBHBi hjih KBa3HOpToroHajn>HBi Me>Kny 
co6oh. 

IlpH onemce Ha mo6hjibhoh CTaHHHH c Hcnojn>30BaHneM nepenaHHBix 
nHJiOT CHraajiOB rjul pa3HeceHHOH nepenann ana KaayiOH H3 M 

10 pa3HeceHHbix rpynn KaHanoB nepenanH nepenaTOHHBix <|>yHKn.HH L m 
KaHajioB HanpaBJieHHOH nepenanH onemiBaiOT HMiiyjiBCHyio 
xapaKTepHCTHKy Kaacnpro H3 L m KaHanoB HanpaBJieHHOH nepenanH h 
(|>opMHpyK)T onemcy ero nepenaTOHHOH <J)yHKHHH KaK npeo6pa30BaHHe 
OypBe ot. oneHeHHOH HMnyjiBCHOH xapaKTepHCTHKH 3Toro KaHana 

15 HanpaBJieHHOH nepe^aHH. 

IlpH 4>OpMHpOBaHHH Ha 6a30BOH CTaHnHH KaHanoB KOppeKnnH 

cneKTpa cnraajia nepenaTOHHyio <|>yHKnHio Ka5Knpro KaHana KOppeKnnn 
cneKTpa cHraajia <j)OpMHpyioT KaK <|>yHKn.Hio, KOMnneKCHO conpiDKeHHyio 
cooTBeTCTByiOHieH oneHeHHOH nepe^aTOHHOH ^yma\im KaHana 

20 HanpaBJieHHOH nepenann. 

nocTaBJieHHaa 3aflana pemaeTca Taicsce 3a cneT Toro, hto b 
ycTponcTBO nepeflann CHraajia no nepBOMy BapHamy BBinojmeHHfl (fliw 
ocymecTBJieHHJi cnoco6a no nepBOMy BapnaHTy), conep5Kamee M 6jiokob 
HanpaBJieHHOH nepeffa^H, M-K Sjiokob cyMMHpoBaHHa, M-K aHajioroBBix 

25 nepefla-mmcoB, M-K aHTeHHBix 3JieMeHTOB , npn stom BTOpBie bxo^bi 
Kaacfloro H3 M 6jiokob HanpaBJieHHOH nepeflann aBJiaiOTca BXonaMH 
cooTBeTCTByiomHx BecoBbix K03(|><|>HHHeHTOB Hanp aB jieHHH nepeflann, 
KajKflBiii H3 K BBixoflOB Ka5K#pro H3 M 6jiokob HanpaBJieHHOH nepenann 

COeflHHeH CO BTOpbIM BXOflOM COOTBeTCTByiOinerO 6jIOKa CyMMHpOBaHHJI, 

30 nepBBin bxoa Kaacfloro H3 M K 6jiokob cyMMHpOBaHHa aBJiaeTca BxonpM 
cooTBeTCTByiontero nnnoT enraana, bbixo^bi 6jiokob cyMMnpOBamra 
coeflHHeHBi co BxonaMH cooTBeTCTByioniHX aHanoroBBix nepenaTHHKOB, 

BBIXOflBI KOTOpBIX COenHHeHBI CO BXOnaMH COOTBeTCTByK>mHX aHTeHHBIX 



WO 2005/086386 



PCT/RU2005/000087 



36 

3JieMeHTOB, BBIXOflbl KOTOpblX £BJMK)TCtf BblXOflaMH yCTpOHCTBa nepeflaHH 

M 

CHraajia, corjiacHO H3o6peTeHHK) BBeflem>i X^A*" 1 ) AonojiHHTejibHbix 

7K=1 

M 

6jiokob HanpaBJieHHOH nepe#aHH ? £z m 6jiokob KOppeKHHH cneKTpa 

M 

CHraajia, npH 3TOM nepBbiH bxo,h; Ka^woro H3 ]Tz,, m 6jiokob KOppeKHjin 
5 cneKTpa CHraajia hbjmctch bxoaom HH(|>opMaii;HOHHoro cHrHajia, BTOpoii 

M 

bxoa Kaacfloro H3 ^L m 6jiokob KOppeKipiH cneKTpa CHraajia flBjraeTCH 

772=1 

bxo^om cooTBeTCTByiomeH nepeflaTOHHOH <J>yHKipiH KaHajia HanpaBJieHHOH 

M 

nepe^aHH, bbixoa Ka^cfloro H3 ^L m 6jiokob KOppeKijHH cneKTpa cnmajia 

m=l 

coe^HHeH c nepBBiM bxo^om cooTBexcxByiomero 6jioKa HanpaBJieHHOH 

M 

10 nepeflann, Kaac^bm H3 K bbixo^ob Ka^oro H3 "!) flonojiHHTejibHbix 

771=1 

6jiokob HanpaBJieHHOH nepe^aHH coe^HHeH c (L m -l), r^e m npHHHMaeT 

3HaMCHHH OT 1 flO M 3 flOnOJIHHTeJIBHBIMH BTOpLIMH BXOflaMH 

cooTBeTCTByiomero 6noKa cyMMHpoBamM. 

IIocTaBJieHHaH 3a,n;aHa peniaeTCK TaioKe 3a cneT toto, hto b 

15 ycTpoftcTBO nepe^aHH CHraajia no BTOpoMy Bapnamy BbinojiHemra (ajm 
ocymecTBJiemra cnoco6a no BTOpoMy h TpeTBeMy BapHaHTaM), 
co^ep^camee M 6jiokob HanpaBJieHHOH nepeflami, M -K Sjiokob 
cyMMHpoBaHHH, M ■ K aHajioroBBix nepe^aTHHKOB, M • K aHTemibix 
3jieMeHTOB ? npH 3TOM BTOpBie Bxoflbi Ka^cfloro H3 M Sjiokob HanpaBJieHHOH 

20 nepe^aHH mbjikiotc^ BXOflaMH co otb eTCTByiomnx BecoBBix K03(J)4>Hii;HeHTOB 
HanpaBJieHiM nepe,n;aHH ? KaayjbiH H3 K bbixo^ob Ka^oro H3 M Gjiokob 
HanpaBJieHHOH nepe^aHH coe^HHeH co btopbim bxo#om cooTBeTCTByiomero 
6jiOKa cyMMHp ob aHH^ ? nepBbin bxo# Ka^oro H3 M-K 6jiokob 

CyMMHp OBaHHJI HBJI5ieTC£ BXOflOM COOTBeTCTByiOIIjerO nHJIOT cnrHajia, 
25 BblXOflbl 6JIOKOB CyMMHpOBaHHil COeflHHeHbl CO BXO^aMH COOTBCTCTByiOIUHX 

aHajioroBBix nepe,n;aTHHKOB ? Bbixo^bi KOTOpbix coe#HHeHbi co BXOflaMH 

COOTBeTCTByiOmHX aHTeHHBIX 3JieMeHT0B, BblXOflbl KOTOpblX £BJI£K)TCJI 

Bbixo,n;aMH ycTpoficTBa nepe,a;aHH CHraajia, corjiacHO H3o6peTeHHio 
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M 



BBefleHbi ]£(4,-l) ^onojiHHTentHbix 6jiokob HanpaBJieHHOH nepeflann, 

M 

BBe^eHBi y\L m 6jiokob KOppeKnnn cneKTpa cnrHana, BBe^eHti 2j L m 

m=l " ,=1 

M 

cyMMaTOpoB, npH stom nepBBin bxoji; Ka^oro H3 *£L m 6jiokob KOppeKnnn 
cneKTpa cnraajia aBJiaeTca bxoaom HH<|>opMan.HOHHoro cnraajia, BTopon 

M 

5 Bxofl Ka^oro H3 ]Ti, m 6jiokob KOppeKnnn cneKTpa cHraajia jrenaeTca 
BXOflOM cooTBeTCTByiomen nepe^aTOHHon <|>yHKnHH KaHana HanpaBJieHHOH 

M 

nepeflann, bbixo^ Kaac^oro H3 ^L n Sjiokob KOppeKnnn cneKTpa cnmajia 

m=l 

coe^HHeH c nepBBiM bxo^om cooTBeTCTByiomero cyMMaTopa, BTopon bxojj; 

M 

Kaac,n;oro H3 ^ L m cyMMaTOpoB HBJiaeTca bxo^om cooTBeTCTByiomero nnjioT 

M 

10 cnraana ajih pa3HeceHHon nepejjann, bbixoa KajK^oro H3 ^L m cyMMaTOpoB 
coeflHHeH c nepBBiM bxo^om cooTBeTCTByiomero GjiOKa HanpaBJieHHOH 

M 

nepeflann, Ka5KflBiH H3 K bbixo^ob Kaacfloro H3 ^(L m -l) jionojiHHTejiBHBix 

m=l 

6jiokob HanpaBJieHHOH nepeflann coejniHeH c (L m -l), r#e m npHHHMaeT 

3HaHeHH3 OT 1 flO M, flOnOJIHHTeJIBHBIMH BTOpBIMH BXOflaMH 

1 5 cooTBeTCTByiomero 6noKa cyMMnpoBaHHJi. 

nocTaBJieHHaa 3a^ana peniaeTca Taicace 3a cneT Toro, hto b 
ycTponcTBO nepefla^H CHraana no TpeTBeMy BapnaHTy BBinojiHeHira (ana 
ocymecTBneHHH cnoco6a no neTBepTOMy BapnaHTy), co,n;ep3Kainee M 
6jiokob HanpaBneHHOH nepeflann, M-K 6jiokob cyMMHpOBaHna, M-K 

20 aHanoroBBix nepe^aTHHKOB, M-K aHTeHHBix sjieMenroB, npH stom bbixo^bi 
Kaaworo H3 M Sjiokob HanpaBneHHOH nepe^anH coejniHeHBi co BXOAaMH 
cooTBeTCTByEonnix Sjiokob cyMMnpoBaHna, bbixo.ii; Kaaqjoro H3 M-K 
6jiokob cyMMHpOBaHna coe^HHeH co bxojiom cooTBeTCTByiomero 
aHanoroBoro nepe#aTHHKa, bbixo^ KasKfloro H3 M-K aHanoroBBix 

25 nepejiaTHHKOB coejniHeH c nepBBiM bxo,zi;om cooTBeTCTByEomero aHTeHHoro 
ajieMeHTa, nepBBiH bbixoji Kaac^oro H3 M-K aHTeHHBix 3JieivieHTOB 
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HBJMeTCii bbixo,h;om ycTponcTBa nepeflann CHraana, cornacHO H3o6peTeHHio 

M 

flonojiHHxenbHO BBe,n;eHBi 2(Zr m -l) ^jiokob HanpaBJieHHOH nepeflaHH, 

M M 

BBe^eHbi Yu L m 6jiokob KoppeKnjiH cneKTpa cnrHajia, 2^L m cyMMaTopoB, 

MK aHanorOBBIX npHCMHHKOB, M SjIOKOB (|>OpMHpOBaHIM BeCOBBIX 

5 K03(J>4)Hi];HeHTOB Hanp aBJicHHH nepe,n;aHH ? npH 3tom nepBBifi bxoa Ka^Kfloro 

M 

H3 ]Tz /rt 6jiokob KOppeKii,HH cneKTpa CHraajia ABJUieTCJi bxo^om 

M ^ 

HH(|)opManHOHHoro cHraana, BTopoH bxo/j; Ka^moro H3 ^L m 6jiokob 

m=l 

KOppeKu;HH cneKTpa cnraajia HBjraeTca bxoaom cooTBeTCTByiomeH 
nepe^aTOHHOH fyynKUfm KaHajia HanpaBJieHHOH nepeflaHH, bbixo;]; Ka^Kfloro 

M 

10 H3 ^ L m 6jiokob KOppeKu;HH cneKTpa cnmajia coeflHHeH c nepBBiM bxo^om 

m=l 

M 

cooTBeTCTByiomero cyMMaTopa, BTOpon bxo# Ka^cfloro H3 ^L m 
cyMMaTopoB KBJwercx BXOflOM cooTBeTCTByiomero nnjiOT ciiraajia ajm 

M 

pa3HeceHHon nepeflann, bbixoa Ka^Kfloro hs ^L m cyMMaTopoB coeflHHeH c 
nepBBiM bxo,ii;om cooTBeTCTByiomero 6jioKa HanpaBJieHHOH nepeflann, K 

M 

15 BTOpBix BXOflOB Kaac^oro H3 ^L m 6jiokob HanpaBJieHHOH nepe^aHH 

m=l 

coe^HHeHBi c c o otb eTCTByion^HMH K BBixo^aMH cooTBeTCTByiomero 6jioKa 

M 

(|)OpMHpOBaHH^ BeCOBBIX K03(|)(|)HIJHeHTOB, BBIXOflBI Ka^CflOTO H3 ^(L m -l) 

7/1=1 

flonojiHHTejiBHO BBefleHHBix 6jiokob HanpaBJieHHOH nepesann coefliraeHBi c 

flOnOHHHTeJIBHBIMH BXOflaMH COOTBeTCTByiOD^HX SilOKOB CyMMHpOBaHHS, 
20 BTOpOH BXOfl Ka^KflOrO H3 M -K aHTCHHBIX 3JieMCHTOB HBJMeTCil BXOtfOM 

npHHHMaeMoro CHraajia, BTOpon bbixoa Ka^Kfloro H3 M-K anreHHBix 
3JieMeHTOB coeflHHeH co bxoaom co otb eTCTByionjero aHanoroBoro 
npneMHHKa, bbixoa Ka^oro H3 M-I aHanoroBBix npneMmncoB coe^HHeH 
c cooTBeTCTByiomHM BXOflOM cooTBeTCTByronjero 6noKa <|)opMHpoBaHH5i 
25 BecoBBix K03^(|)Hi];HeHTOB HanpaBJieHH* nepe,n;aHH. 
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IIpH 3tom Gjiok HanpaBJieHHOH nepejjanH conep>KHT K 
yMH05KtrreneH, o6i>eAHHeHHbie nepBbie Bxozjbi K yMHCOKHrejien jibjuiiotcji 
nepBBiM bxojjom 6jioKa HanpaBJieHHOH nepeaann, hx BToptie bxoabi 
aBJiaiOTca BTopbiMH BXOjjaMH 6jioKa HanpaBJieHHOH nepe^aHH, a hx Bbixoabi 

5 aBjmoTCfl Bbixo,n;aMH 6jiOKa HanpaBJieHHOH nepeflann. 

3aaBJiaeMaa rpynna H3o6peTeHHH cnoco6 nepenann cnrHajia 
(BapnaHTbi) h ycTpoficTBO fljifl ero ocymecTBJieHHJi (b apnaHTBi) hmkot 
cymecTBeHHbie otjihhhh ot H3BecTHbix TexHHHecKHX penieHHH. 3th 
otjihhhs b coBOKynHOCTH no3BOJiaiOT noBBiCHTb 3(^^>eKTHBH0CTB nepenann 

10 HH<J>opMannoHHoro cnraajia b npHMOM KaHane cb33h h, cooTBeTCTBeHHO, 
MaKCHMH3HpOBaTb KanecTBO npne&ia hh(J) opMannoHHoro cnraajia Ha 
mo6hjibhoh CTaHHHH, a Taicace chh3htb Harpy3Ky Ha KaHan oSparaoH cbji3h. 
Otjihhhji 3aKjnoHaioTca b cnenyioineM. 

Bo-nepBBix, BMecTO onepannn yMHOJKeHHa Konnn 

1 5 HHcj)opMaHHOHHoro cnraajia Ha BecoBBie K03<|><|>HnHeHTbi pa3HeceHHa (KaK b 
npoTOTHne) BBe^eHa onepanna KOppeKTHpOBKH cneKipa KonHH 
HH^opMaHHOHHoro cnraana h bmccto yMHOJKHTejien BBeneHbi 6jiokh 
KOppeKHHH cneKTpa cnraajia. 3to o6ecneHHBaeT KorepeHTHoe cjioaceHHe 
KonHH HH^opMannoHHoro CHraana Ha npneMHon eropoHe b cjiynae 

20 ^acTOTHo-cejieKTHBHBix 3aMHpaHHH cnraajia. 

Bo-BTopbix, BMecTO nepeflann b oohom HanpaBJieHHH c Ka5Kflon 
pa3HeceHHOH rpynnBi KaHanoB nepenaHH (KaK b npoTorane) 
npeflycMOTpeHa nepenana no hcckojibkhm HanpaBJiemraM nepenann c 
Kaacflon pa3HeceHHOH rpynnBi KaHanoB nepenann. CooTBeTCTByiomHe hm 

25 Ha6opbi BecoBbix Kos^nnneHTOB HanpaBJieHHH nepenann cjjopMHpyioT Ha 
mo6hjibhoh CTaHHHH. B 3aaBJiaeMoe ycTponcTBO nepenann cnraana 
(BapnaHTbi) ,no6aBJieHO cooTBeTCTByioinee KomraecTBO Sjiokob 
HanpaBneHHOH nepenann. 3to 3HaHHTejibHO yBejnranBaeT KOJinnecTBo 
KaHanoB nepenann n, cooTBeTCTBeHHO, noBbimaeT s^x^ckthbhoctb 

30 ycpe^HeHna (])e#HHra. 

B-TpeTbHX, 3aaBJiaeMbra cnoco6 (no BTOpoMy BapnaHTy h no 
neTBepTOMy BapnaHTy) n yerpOHCTBO jijw ero ocyinecTBJieHHJi (no BTOpoMy 
BapnaHTy n no TpeTbeMy BapnaHTy) npenycMaTpHBaiOT oneHKy 
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nepeflaTOHHtix c^yHKi^nn KaHajiOB HanpaBneHHOH nepe^aHH no niuiOT 
cnraajiaM rjul pasHeceHHOH nepeflann, nepeflaBaeMtiM no Ka^OMy H3 
HanpaBneHHH nepeflann. 3to noBtiinaeT KanecTBo oijeHOK nepe#aTOHHbix 
$yHKu;HH KaHanoB HanpaBneHHOH nepeflann n, cootbctctbchho, noBbimaeT 
5 3(|)(|)eKTHBHOCTB KorepeHTHoro cjioyKsmm Konnn HH(j)opMaH;HOHHoro 
cnraajia Ha npneMHon eropoHe, hto yBennnnBaeT KanecTBO npneivia Ha 

M06HJIBHOH CTaHIJHH. 

B-^eTBepTBix, 3 a^EB JMeMbiH cnoco6 (no xpeTbeivry BapnaHTy) h 
ycTponcTBO flJM ero ocymecTBJieHH# (no BTOpoMy BapnaHTy) 

10 npeflycMarpHBaioT oijeHicy nepe#aTOHHbix cjjyHKijHH KanajioB 
HanpaBneHHOH nepeflann KaK no nnjioT cnraajiaM., nepe^aBaeMbiM c 
Ka^Kfloro aHTeHHoro 3JieMeHTa, xaK h no hhjiot cnraajiaM rtix pa3HecemioH 
nepeflann, nepe#aBaeMbiM no Ka^oMy H3 HanpaBJicHHH nepeflann, c 
nocjieAyromHM oGbeflHHemieM 3thx orjeHOK. 3to noBBiniaeT KaqecTBO 

15 oijeHOK nepe,zi;aTOHHbix (|>yHKH;HH KaHajiOB HanpaBneHHOH nepe^ann n, 

COOTBeTCTBeHHO, nOBBIUiaeT 3<|)(|)eKTHBHOCTb KOrepeHTHOrO CJIO^CeHHil 

Konnn HH^opMaqnoHHoro cnraajia Ha npneMHon eropoHe, wro 
yB e jihhhb aeT KanecTBO npneivra Ha moShjibhoh CTamjnn. 

B-rom>ix ? 3a^BJMeMbin cnoco6 (no neTBepTOMy BapnaHTy) n 

20 ycTponcTBO ,d;jm ero o cymecTB jichim (no TpexteMy BapnaHTy) 
npe^ycMaTpHBaioT cjDopMHpoBamie BecoBbix K03(J)4>Hn;neHTOB HanpaBJierora 
nepeflann Ha 6a30Bon CTaHi^nn no npnHHMaeMOMy c moGhjibhoh CTamjnH 
nnnoT cnraajiy. B ycTponcTBO nepe#a*m cnraajia BBe,n;eHbi M-K 
aHajioroBbix npneMHHKOB n M 6jiokob c|)opMHpOBaHH5i BecoBbix 

25 K03(J)(|)ni];HeHT0B HanpaBJiemra nepeflann. CooTBeTCTBeHHO, HeT 
HeoSxoflHMOCTH nepeAaBaTb c moGhjibhoh CTaHHHH Ha 6a30Byio CTaHEtnio 
HaGopbi BecoBbix K03<|)<|>HijHeHTOB HanpaBJiemra nepeflann, hto 
cymecxBeHHO CHH^caeT Harpy3Ky Ha KaHan oSparaon CBK3H (ot moGhjibhoh 
CTamjnn k 6a30Bon CTaffljnn). 

30 3a^BiDieMbiH cnoco6 nepe^ann cnraajia no nepBOMy BapnaHTy 

BbinojiHeHiM n ycTponcTBO RJix ero ocymecTBJieHHH no nepsoivry BapnaHTy 
BbinojiHemra, cnoco6 no BTopoMy n TpeTbeMy BapnaHTaM BbinoJiHeHna n 
ycTponcTBO flJM ero ocymecTBJieHHii no BTOpoMy BapnaHTy BbinojiHemui 
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cooTBeTCTByiOT 3a#BKe c KOHBeHij^HOHHBiM npHopHTeTOM ot 9 MapTa 2004 
r., noflaHHOH b IlaTeHTHoe Be^oMCTBO Pocchhckoh OeflepaijHH (RU) N2 
2004107061. 3aHBJMeMBiH cnoco6 nepe^aHH cHraajia no neTBepTOMy 
BapHaHTy BBinojiHemra h yeipoHCTBO flJM ero ocymecTBneHiw no TpeTBeMy 

5 BapHaHTy BBinOJIHeHIM COOTBeTCTByiOT 3a5IBKe C KOHBeHH;HOHHbIM 

npHOpHTexoM ot 18 Maa 2004 r. ? noflaHHOH b IlaTCHTHoe bcaomctbo 
Pocchhckoh cDe^epaijHH (RU) Jfe 2004114907. H3o6peTeHira oGbeflHHeHBi 
b o^Hy Me^nyHapoflHyio 3a#BKy, TaK KaK ohh othocatca k rpynne 

H3o6peTCHHH, CBM3aHHBIX MeECfly C060H HaCTOJIBKO, HTO o6pa3yiOT eflHHBIH 
10 H306pCTaTCJIBCKHH 3aMBICeJI ? OTHOCSTCfl K oG'BCKTaM OflHOTO Ha3HaHeHH5I H 

oGecneHHBaioT nojiyneroie o^Horo h toto tko TexmraecKoro pesyjiBTaTa — 
noBbinieHHe 3<|>(|>eKTHBHOCTH nepe,zjaHH HH^opMaijHOHHoro cnraajia b 
npMMOM KaHajie cba3H h, co otb ctctb eHHO 5 MaKCHMH3an;H5i Ka^iecxBa npiieMa 
HH(J)opMan;HOHHoro CHrHana Ha mo6hjibhoh CTaHi^HH, a TaK>Ke chh>kchhc 
15 Harpy3KH Ha KaHaji oSparaoH cb#3h. 

KpaTKoe onncaHHe HepTesKefi 

Hn^ce npHBOflHTCH no,npo6Hoe onncaHHe npHMCpOB o cymecTB jichhh 

H3o6peTeHH5I CO CCBIJIKaMH Ha nepTe^cH. 

Ha (|>Hr. 1 nOKa3aHBI KpHBBie 3aBHCHMOCTH BepOHTHOCTH Ghtoboh 

20 ohih6kh ot OCI1III b KaHajie c PeneeBCKHM cj)eflHHroM h aflflHTHBHOH 
TayccoBOH noMexoH (cyMMa uiyMa h BHyrpncHcxeMHtix noMex) ot 

ocnin. 

Ha (|)Hr. 2 noica3aHa jiHHefiHa* 3KBHflHCTaHTHa^ aHTeHHaa pemeTKa. 
<E>Hr. 3 HJunocTpHpyeT ^HarpaMMBi HanpaBJieHHOCTH aflanTHBHOH 
25 aHTeHHOH penieTKH. 

Oht. 4 HJunocTpHpyeT KaHan pacnpocTpaHemM ot 6a30BOH crampm 

flO M06HJIBHOH CTaHE[HH. 

Ha <|)Hr. 5 noKa3aH npHMep peajinsaijHH H3BecTHoro cnoco6a no 
Siemens, Advanced closed loop Tx diversity concept (eigenbeamformer), 
30 3 GPP TSG RAN WG 1 document, TSGR1#14(00)0853, July 4 - 7, 2000, 
Oulu, Finland. 

Our. 6 HJiniocTpHpyex peajiH3an;Hio cnoco6a - npoTOTHna. 
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Ha (J)Hr. 7 BBinojiHena cTpyKTypnaH cxeMa ycTponcTBa - npoTOTnna. 

Ha (j)nr. 8 BBinojmeHa CTpyicrypHas cxeMa 6jioKa HanpaBJieHHon 
nepeflann, npHBefleHa K3K npHMep peajnreaijHH. 

Ha <|>Hr. 9 BBinojmeHa CTpyrcrypHaji cxeMa 3a£BJMeMoro ycTpoficTBa 
5 nepeflann cnraajia no nepBOMy BapnaErcy. 

Ha <i>Hr. 10 BBinojmeHa cTpyicrypHafl cxeMa saaBjraeMoro ycTponcTBa 
nepe^aHH cnraajia no BTOpoMy Bapnamy. 

Ha (|)Hr. 1 1 BbinonHeHa cTpyKTypHaa cxeMa 3a*BjraeMoro ycTponcTBa 
nepe^ann cnraajia no TpeTbeMy Bapnamy . 



10 IIoApoSHoe onncaHHe npeflnoHTHTejibHBix BapnaHTOB ocymecTBJiemra 

H306peTeHHH 

3a*BjraeMoe ycTponcTBO nepeflann no nepBOMy BapnaHTy 

M 

BBinojraeHHH (4>nr. 9) coflep^KHT ^L m 6jiokob KOppeKiinn cneKTpa cnmajia 

wi=l 

M 

7-1-1 - 7 — M — L M , ^L m 6jiokob HanpaBJieHHon nepeflann 2-1-1 - 

m=l 

15 2-M-L M , M -K 6jiokob cyMMnpoBaHH^ 3-1-1 - 3-M-K, M-K 
aHanoroBbix nepe^aTHHKOB 4-1-1 - 4-M -K , M -K aHTeHHBix 3JieMeHTOB 
5-1-1 - 5-M-K, npn 3tom o6i>e#HHemn>ie nepBBie bxo^bi Sjiokob 
KoppeKn;HH cneKTpa cnraajia 7-1-1 - 7-M-L M kbjiaiotc* BXOflaMH 
HH(|)opMaijHOHHoro cnraajia, nx BTOpBie bxo^bi ^bjmkdtc^i BXOflaMH 

20 cooTBeTCTByromnx nepeflaroHHBix <|)yHKn;HH Kanajia HanpaBJieHHon 
nepeflann, bbixoabi 6jiokob icoppeKi^HH cneKTpa cnmajia 7-1-1 - 

J-M - L M COeAHHeHBI C nepBBIMH BXOflaMH COOTBeTCTByiOn^HX 6JIOKOB 

HanpaBJieHHon nepe^ann 2-1-1 - 2-Af-Z M? BTOpBie bxo#bi KOTOpBix 

flBJMIOTCfl BXOflaMH COOTBeTCTByiOIIJHX BCCOBBIX K03(|><|)HIi;HeHTOB 

25 HanpaBJieHHfl nepefla^ni, K bbixo^ob Ka^Kfloro H3 6jiokob HanpaBJieHHon 
nepefla^n 2-1-1 — 2 - M - L M coeAHHeHBi co btopbimh BXO^aMH 
cooTBeTCTByiomnx Sjiokob cyMMHp o b aHH# 3-1-1 - 3-M -K , nepBBie 

BXO^BI KOTOpBIX 5TBJMIOTCM BXOflaMH COOTBeTCTByTOIIJHX nHJIOT CHTHaJIOB, 
BBIXOflBI 6JIOKOB CyMMHpOBaHIM 3-1-1 - 3-M-K COeflHHCHBI CO BXOflaMH 
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cooTBexcTByiomHx aHajioroBbix nepe,n;aTHHKOB 4-1-1 - 4 — M — K, bbixo,h;bi 

KOTOpLIX COeflHHeHbl CO BXOflaMH COOTBeTCTByiOlUHX aHTeHHBIX 3JieMeHTOB 
5-1 — 1 - 5-M~K , BBIXO^BI KOTOpBIX 5IBJI5HOTC* BBIXO/jaMH yCTpOHCTBa 

nepe,n;aHH CHrHana. r 
5 3a^BJMeMoe yerpoHCTBO nepe^ann no BTOpoMy BapHamy 

M 

bbiiiojihcheui ($Hr. 10) coflep^HT Yj L ™ 6jiokob Koppeicmra cneKTpa 

771=1 

M M 

CHraajia 7-1-1 - 7-M-Z M , ^L m cyMMaTopoB 8-1-1 - 8-M-Z M , 2X 

6jiokob HanpaBJieHHOH nepe^ann 2-1-1 - 2-M-L M9 M i: 6jiokob 
cyMMHpOBaHHa 3-1-1 - 3-M-K , M-K aHajioroBBix nepetfaTHHKOB 

10 4-1-1 - 4-M-K , M -K aHTeHHBix 3 JieMeHTOB 5-1-1 - 5-M-K, npH 
3tom o6Be,n;HHeHHBie nepBBie bxo,u;bi 6jiokob KoppeKijHH cneKTpa cnmajia 
7-1-1 - 1 — M — L M mbjmiotck BXOflaMH HH4>opMan;HOHHoro CHraajia, hx 
BTOpBie BXOflBI JIBJI5IIOTC5I BXOflaMH cooTBeTCTByionjHX nepeflaroHHBix 
(|>yHKn;HH KaHajia HanpaBJieHHOH nepe#aHH ? bbixo^bi 6jiokob KoppeKijHH 

15 cneKTpa CHraajia 7-1-1 - 7-M-Z, M coe^HHeHBi c nepBBiMH BxoflaMH 

COOTBeTCTByiOlUHX CyMMBTOpOB 8-1-1 - 8 — M — L M 5 BTOpBie BXOflBI 
KOTOpBIX 5IBJMIOTC5I BXOflaMH COOTBeTCTByEOHJHX nHJIOT CHTHaJIOB flJIil 

pa3HeceHHOH nepe^aHH, bbixo^bi cyMMaTOp ob 8-1-1 - 8-M-Z M 
coe,n;HHeHBi c nepBBiMH BXO^aMH cooTBeTCTByiomnx 6jiokob HanpaBJieHHOH 
20 nepe^ann 2-1-1 - 2-M -L M , BTOpBie bxo,d;bi kotopbix xbjuljotcx BXOflaMH 
cooTBeTCTByiomHX BecoBBix K03(J)(|)HD;HeHTOB HanpaBJiemra nepeflann, K 
BBixoflOB Ka^oro H3 6jiokob HanpaBJieHHOH nepe^aHH 2-1-1 - 2-M -L M 

COeflHHeHBI CO BTOpBIMH BXO^aMH CO OTB eTCTByTOIIJHX 6JIOKOB 
CyMMHpOBaHIM 3-1-1 - 3-M-.fi:, nepBBie BXOflBI KOTOpBIX KBJI5IIOTCJI 
25 BXOflaMH COOTBeTCTByiOmHX HHJIOT CHTHaJIOB, BBIXOflBI 6JIOKOB 
CyMMHpOBaHH^ 3-1-1 - 3-M -K COeffHHeHBI CO BXOflaMH 

cooTBeTCTByiomnx aHanoroBBix nepeflarraKOB 4-1-1 - 4 - M - i£ , bbixo^bi 

KOTOpBIX COeflHHeHBI CO BXOflaMH COOTBeTCTByTOHJHX aHTeHHBIX 3JieMeHTOB 
5-1-1 - 5-M-K, BBIXOflBI KOTOpBIX 51BJMIOTC* BBIXOflaMH yCTpOHCTBa 

30 nepe,n;aHH cnraajia. 
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3aaBJiaeMoe ycTpoficTBO nepe^aHH no TpeTteMy BapnaHTy 



BbinojraeHHfl ($Hr. 11) co#ep3KHT ^L m 6jiokob KOppeKinoi cneKTpa 

m=l 

M M 

CHraajia 7-1-1 - 1-M-L M , cyMMaTOpOB 8-1-1 - S-M-L M , 

6jiokob HanpaBJieHHOH nepeflann 2-1-1 - 2-M-L M , M-K 6jiokob 
5 cyMMHp ob aHiM 3-1-1 - 3-M-K, M-K aHajioroBbix nepeflaTHMKOB 
4_1_1 - A-M-K , M-K anreHHbix 3JieMeHT0B 5-1-1 - 5-M-K , M-K 
aHanoroBBix npneMHHKOB 9-1-1 - 9 -M-K, M 6jiokob (JjopMnpoBamra 
BecoBbix K03^4> HI t HeHTOB HanpaBJieHiM nepe^aHH 10-1 -10-M, npn 3tom 
oGbeflHHeHHBie nepBbie Bxoflti 6jiokob KOppeKijHH cneKTpa curaana 7-1-1 
10 - 1 — M — L M hbjmiotch BxoflaMH HH4>opMai];HOHHoro cnraajia, hx BTOptie 

BXOflbl 5IBJMIOTC5I BXOflaMH COOTBeTCTByiOHJHX nepeflaTOHHblX (|)yHKIj;HH 

KaHana HanpaBJieHHOH nepe^aHH, Bbixo^bi 6jiokob KOppeKijHH cneKTpa 
cnmajia 7-1-1 - 1-M-L M coeflHHeHbi c nepBBiMH BXOflaMH 

COOTBeTCTByiOmHX CyMMaTOpOB 8-1-1 - 8 — M — L M , BTOpLie BXOflBI 
15 KOTOpBIX KBJMIOTC^ BXOflaMH COOTBeTCTByiOmHX nHJIOT CHFHaJIOB flJM 

pa3HeceHHOH nepeflanii, bbixo^bi cyMMaxopOB 8-1-1 - S-M-L M 
coeAHHeHbi c nepBbiMH BXO^aMH c o otb eTCTByion^nx 6jiokob HanpaBJieHHOH 
nepeflann 2-1-1 - 2-M-L M , BTOpbie Bxoflbi KOTopbix coe^HHeHbi c 

COOTBeTCTByK)H];HMH HM BblXOflaMH COOTBeTCByiOHJiHX 6jIOKOB 

20 (|)opMHpoBaHHH BecoBbix K03(|)(J)Hi];HeHTOB HanpaBJierora nepe^aHH 10-1 - 
10-M ? Ka^biH H3 K BbixoflOB Ka)Kfloro 6noKa HanpaBJieHHOH nepe^aHH 
2-1-1 — 2 - M - L M coe^HHeH c cooTBeTCTByiomHM eMy bxo^om 
cooTBeTCTByiomero 6jioica cyMMHpoBaHira 3-1-1 - 3-M-K, Bbixoflbi 

6JIOKOB CyMMHp OB aHHa 3-1-1 - 3- M-K COeflHHeHbl CO BXOflaMH 

25 COOTBeTCTByiOmHX hm aHajioroBbix nepeflaTHHKOB 4-1-1 - 4-M-K, 

BblXOflbl KOTOpblX COeflHHeHbl C nepBbiMH BXOflaMH COOTBeTCTByiOmHX 

aHTeHHbix 3JieivieHTOB 5-1-1 - 5- M-K, nepBbie Bbixoflbi KOTopbix 

5IBJMIOTC5I BBIXOflaMH yCTpOHCTBa nepe^aHH CHTHaJia, BTOpbie BXOflbl 
aHTeHHbix 3JieMeHTOB 5-1-1 - 5- M-K flBJBHOTC* BXOflaMH 

30 npHHHMaeMoro cnraajia, BTOpbie Bbixo^bi aHTeHHbix 3JieMeHT0B 5-1-1 - 
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5-M -K coe^HHeHBi co BXOflaMH c o otb eTCTByio npix hm aHajioroBBix 

IIpHCMHHKOB 9-1-1 - 9-M-K, BBIXOflBI KOTOpBIX COeflHHeHBI C 
COOTBeTCTByiOlUHMH HM BXOflaMH C O OTB eTCTByiOLEtHX SjIOKOB 

(J)opMHpoBaHiM BecoBBix K03<i>(i>HitHeHTOB HanpaBJiemra nepefla^m 10-1 - 
5 10-M. 

npH 3tom ? HanpiiMep, Ka^BiH 6jiok HanpaBJieHHofl nepe^aHH 2-1-1 
- 2-M-L M (4>Hr. 8) coflep^cHT K yMHO^HTejiefi 6-m-l - npH 
3T0M oSteflHHeHHbie nepBBie bxo^bi K yMHO^KHTejien 6 - m - 1 - 6-m-K 
sbjmiotcji nepBBiM bxoaom 6jioKa HanpaBJieHHOH nepe^anii, hx BTopBie 
10 BXOflBi mbjmiotc^ BTOpBiMH BXOflaMH 6noKa HanpaBJieHHOH nepe,a;aHH ? a HX 
bbixoabi ^bjiaiotcji BBixoflaMH 6jioKa HanpaBJieHHOH nepe^anH. 

^anee 6ynyr onncaHBi BapnaHTBi BBinojiHemra cnoco6a nepeflann 
cnraajia corjiacHO H3o6peTeHHio co ccBiJiKaMH Ha onncaHHBie BBinie 
ycTpOHCTBa h (|)Hr. 9—11. 
15 IIo nepBOMy BapHamy cnoco6 nepe^aHH cnraajia o cymecTB jmiot Ha 

ycTpoiicTBe, CTpyicrypHafl cxeMa KOTOporo BBinojiHeHa Ha cj)Hr. 9. 

OopMHpyioT Ha 6a30BOH ctehi^hh M pa3HeceHHBix rpynn KaHanoB 
nepefla^H no K KananoB nepeflaqn b Ka^on, r^e M > 1 , K>\. 

Ka^cflBiH H3 M • K KaHajioB nepeflaHH o6pa30BaH cooTBeTCTByiomHM 
20 aHanoroBBiM nepe#aTHHKOM 4-m-k h cooTBeTCTByiomHM aHTeHHBiM 
3JieMeHTOM 5-tn-k, rfle m npHHHMaeT 3HaHemra ot 1 ao M, a k 
npHHHMaeT 3HaneHH5i ot 1 flo ^. 

Ka^aa H3 M pa3HeceHHBix rpynn KaHajioB nepeflann o6pa30BaHa 
cooTBeTCTByiomHM Sjiokom HanpaBJieHHOH nepeflaHH, oahhm H3 6jiokob 
25 2-m-j, iyje j npHHHMaeT 3HaneHH5i ot 1 flo L m , cooTBeTCTByionpiMH 
aHajioroBBiMH nepe^aTHHKaMH 4-m-l - 4-m-K h cooTBeTCTByiomHMH 

aHTeHHBIMH 3JieMeHTaMH 5-m-l - 5-m-K . 

Ka^cfla^i pa3HeceHHaH rpynna KaHajioB nepe^ann npeflCTaBjraeT co6oh 
a^anTHBHyio aHTeHHyio peineTKy. Bcero fljra nepe,n;aHH HcnojiB3yeTc* M 
30 pa3HeceHHBix a^anTHBHBix aHTeHHBix pemeTOK. 

IlepeflaiOT c 6a30BOH CTaHijroi Ha mo 6h JiBHyio CTaHijino c Ka^oro H3 
M • K KaHajioB nepeflann pa3HeceHHBix rpynn nnnoT CHraaji. 
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KaayjbiH H3 M -K nnjioT CHraajioB nocTynaeT Ha nepBBiH Bxofl 
cooxBeTCTByiomero 6noKa cyMMHpoBaHHH 3 - m - k , c Btixo^a KOToporo 
nocTynaeT Ha bxoa cooTBeTCTByiomero aHanoroBoro nepe#aTHHKa 
4- m -k, c Btixo^a KOToporo nocTynaeT Ha bxo,zj; cooTBeTCTByiomero 
5 aHTeHHoro ajieMenra 5 - m - k , bbixoa KOToporo hbjmctch bbixoaom 
ycTponcTBa nepeflanH cnraajia. 

Tax KaK Ka^KflBiH nnnoT cnraaji nepeflaeTCfl tojibko no oflHOMy 
KaHajiy nepeflanH, to oh nepe,u;aeTC^ He HanpaBJiemio, t. e. c #HarpaMMOH 
HanpaBJieHHOCTH, paBHoft ^narpaMMe HanpaBJieHHOCTH o^Horo aHTeHHoro 
1 0 sneMeHTa. 

Bee nepe,n;aBaeMBie nHJioT CHraajiBi h HHcjj opMaijHOHHBiH CHraaji 
opToroHanBHBi hjih KBa3HopToroHajiBHBi Me^cfly co6oh. 

TlOR OpTOrOHaJIBHOCTBK) HJIH KBa3HOpTOrOHaJIBHOCTBK) nHJIOT 

CHraajioB noHHMaioT CHTyau,HK> ? Kor^a MaKCHMajiBHoe 3Haqeroie cj}yHKii;HH 
15 KOppejMn;HH Mewiy ^ByMH nHJIOT cnraajiaMH mhoto MeHBine 

MaKCHMaJIBHOTO 3HaHeHH)I (|)yHKIJHH aBTOKOppeJIMIJHH Ka^OTO nHJIOT 

cHraana. 

On;eHHBaK)T Ha moShjibhoh CTaHijHH c HcnojiB30BaHHeM nepe^aHHBix 
nnnoT cnraajiOB HMnyjiBCHBie xapaKTepHCTHKH M-K KaHajioB nepe,n;aHH 

20 pa3HeceHHBix rpynn. 

YKasaHHaH oijemca MO^ceT 6bitb ocymecTBJieHa c HcnojiBSOBaHHeM 
H3BecTHBix MeTOflOB, HanpHMep, KaK onncaHO b CTaTBe A. Hewitt, W. Lau, 
J. Austin, and E. Wilar, "An autoregressive approach to the identification of 
multipath ray parameters from field measurements/ 9 IEEE Trans, on 

25 Comm., vol.37, pp. 1136-1143, Nov. 1989 hjih b CTaTBe J. Ehrenberg, T. 
Ewart, and R. Morris, "Signal processing techniques for resolving individual 
pulses in a multipath signal/' J. Acoust Soc. Amer., vol. 63, pp. 1861-1865, 
Jun. 1978, hjih b CTaTBe Zoran kostic, M. Ibrahim Sezan, and Edward L. 
Titlebaum, "Estimation of the parameters of a multipath channel using set- 

30 theoritic deconvolution," IEEE Trans, on Comm., vol. 40, No. 6, June 1992. 

OopMHpyiOT Ha mo6hjibhoh cTamjHH fljra icamflOH H3 M 
pa3HeceHHBix rpynn KaHanoB nepeflann L m Ha6opoB bccobbix 
K03(J)(|)Hn;HeHT0B HanpaBJieHM nepeflann no K-\ BecoBBix Koa^HijHeHTOB 
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HanpaBJieHHa nepeflann b Ka^OM Ha6ope, r^e l<L m <K, a m = \,2,...,M , 
ncnojib3ya oueHeimBie HMiryjiBCHbie xapaKTepHCTHKH M-K KaHanoB 
nepe^aHH pa3HeceHHtix rpynn. 

KaK yace oTMenairocB paHee npn onHcamrn aHanora no Siemens, 
5 Advanced closed loop Tx diversity concept (eigenbeamformer), 3GPP TSG 
RAN WG 1 document, TSGR1#14(00)0853, July 4-7, 2000, Oulu, 
Finland, o6bihho KaHan pacnpocTpaHeHna ot 6a30BOH CTaHUHH ^o 

M06HJIBHOH CTaHUHH BKJIIOHaeT HeCKOJIbKO npOCTpaHCTBeHHO 

cocpeflOTOHeHHbrx o6jiaereH OTpajKareneH, orpaaeajiCB ot kotopbix CHraan 

1 0 nona^aeT Ha Mo6njiBHyio cTaHnnio (cmotph <|>Hr. 4). 

noaTOMy cymecTByeT hcckojibko 3(Jx|»eKTHBHBix HanpaBneHHH 
nepe,a;aHH ot 6a30BOH CTaHUHH ao mo6hjibhoh CTaHUHH. ITpn nepeflaue b 
3thx HanpaBJieHnax H3jryHaeMaa sHeprtra 6ya;eT flocraraTb mo6hjibhoh 
CTaHnnn, a npn nepeflane b flpyrnx HanpaBJiemurx 6ontniaH nacTB 

15 H3JiyHaeMOH b sthx HanpaBJiemrax SHeprmi He 6yn;eT flocTHraTB 

MO6HJIBHOH CTaHUHH, HanpHMep, 6y^eT SjIOKHpOBaTBCil SflaHHJTMH. 

Ha mo6hjibhoh CTaHUHH onpefleiunoT 3th 3cj3<|>eKTHBHBie 
HanpaBJieHHa nepe,n;aHH rwl KascflOH pa3HeceuH0H a^anTHBHOH am-emion 
peuieTKH h (J)opMHpyK>T cooTBeTCTByiomHe hm HaSopti BeCOBBIX 
20 K03(|)(|)HUHeHTOB nepeflanH. 

^na 3Toro ocymecTBUHiOT Ha mo6hjibhoh CTaHUHH cjieflyiouryio 
nocneflOBaTenBHOCTB flencTBHH. 

<DopMHpyioT /urn KaacflOH H3 M pa3HeceHm>rx rpynn KaHanoB 
nepe^aHH fljra Kaacfloro H3 N , rfle N > 1 , pa3peniHMBix BpeMeHHBix jryqeii 
25 nepe,o;aHHBix nnnoT CHraajiOB MarpHrry npocipaHCTBeHHOH KoppejiauHH 

• {K,u)' (K,2,n) 

r^e 



h 



'm t l t n 



m,2,n 
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fo^ kn _ K034>4)HIi;HeHT OD^eHCHHOH HMnyJIBCHOH xapaKTepHCTHKH k- 

oro KaHana nepe^aqH m -oh pa3HeceHHoft rpynnBi, cooTBCTCTByiomHH n - 
OMy pa3peniHMOMy BpeMeHHOMy Jiyqy nepeflaHHHx nnnoT CHraajioB, 
m = l,2,...,M, fc = l,2,...,i:, n = l,2,...,N, 
5 x* - onepaijHJi KOMnjieKCHoro conpiDKemiJi * . 

OopMHpyiOT Ka^Kfloii H3 M pa3HeceHHBix rpynn KaHajiOB 

nepeflanH MaTpHiiy npocxpaHCTBCHHOH KOppejraijHH R m Bcex paspeniHMBix 
BpeMeHHBix JiyneH no (|>opMyjie 

N 

= 2X„ • 

10 OopMHpyioT Ka>KflOH H3 M pa3HcceHHLix rpynn KaHajiOB 

nepeAann ycpe^HeHHyio MarpHiiy npocTpaHCTBeHHon KOpp e jraijHH 
r#e i > 1 - HOMCp niara ycpeflHeHHH, no (J>opMyjie 

^ W = {at('-1) + (1-«)A.. 
rfle 0<«<1 - K03(J)(J)HD;HeHT ycpeflHenmL 
15 OcymecTBJMiOT pa3Jio^ceHHe ycpe^HeHHOH MarpHijBi 

npOCTpaHCTBeHHOH KOpp e JMIJHH i? m (z) Ha COGcTBCHHBie 3HaneHHH 0 mk H 

co otb excTByiomHe hm c o 6 ctb chhbi e Beieropa V mk 9 r^e = 1,2,...,-*: . 

BBi6npaK)T cpe^n co6cTBeHHBix 3HaneHHH MaKCHMajiBHoe 
co6cTBeHHoe 3HaHemie 0 mjm . 
20 BBiSnpaiOT cpe^H Bcex coGcTBeHHBix 3HaneHHH TaKHe co6cTBeHHBie 

3HaneHH5i 6 m j 9 rjix kotopbix BBinojiH^eTCH ycnoBHe 

r^e 0<j3<l, j = 1,2,...,Z M , a Z m paBHO KOJinnecxBy co6cTBeHHBix 

3HaHeHHH <9 m y , flJDI KOTOpBIX BBinOJIH^CTC^ flaHHOe yCJIOBHC 
25 BBl6HpaK)T L m Co6cTBCHHBIX BCKTOpOB f mJ , COOTBeTCTByK>mHX L m 

BBl6p aHHBIM C06cTBeHHBIM 3HaHeHHJIM 0 mJ . 
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OopMHpyiOT L m Ha6opOB BecoBBix K03(|)4)Hii;HeHTOB HanpaBjieHiM 
nepe^aHH no K-l BecoBBix K03(|)(|)HmieHT0B HanpaBJiemra nepe^aHH b 

Ka)KflOM HaSope no cj)opMyjie 

v 

w = mJ,k 
5 r^e 

W mjk - /c-bih bccoboh K03(J)(|)Hi|HeHT HanpaBjiemra nepeflann y-oro 
Ha6opa BecoBBix K03(|)(|>Hii;neHT0B HanpaBneHHH nepeflann, m -on 
pa3HeceHHoii rpynnbi KaHanoB nepe#aHH ? 

y — k -bih aneMeHT j-oro co6cTBeHHoro BeKTOpa ycpeflHeHHon 

10 MaTpimti npocTpaHCTBeHHOH KOppejisnnn 7m-oh pa3HeceHHOH rpynnti 
KaHanoB nepeflann, 

m = \,2,...,M , j = \,2,...,L m , k = 2,3,...,K. 

3aaBJiaeMoe H3o6peTeHne He HCKJUonaeT bo3mc»khocth oneHKH 
3(J)(i>eKTHBHbix HanpaBJieHHH nepeflann Ha moShjibhoh CTamniH fljia KaagnoH 
15 a^anTHBHOH anreHHOH peineTKH jiio6bim .apyrnM H3BecTHbiM cnoco6oM. 
BaacHbiM flBJiaeTca HMemio onepanira onpe,a;ejieHHH Bcex huh nacTH 
3$(|)eKTHBHBix HanpaBJieHHH AJia KaacflOH H3 pa3HeceHHbix aaanTHBHbix 
aHTeHHbix penieTOK. 

OneHHBaiOT Ha Mo6HJIbHOH CTaHnHH PJISL Ka5KflOH H3 M pa3HeceHHbix 

20 rpynn KaHanoB nepeflann fljw Kaayjoro H3 L m Ha6opoB BecoBbix 
K03(|)(J)HHHeHTOB HanpaBJieHHH nepe^aHH nepeflaTOHHyio ^ymenHio KaHana 
HanpaBJieHHOH nepe^aHH, cooTBeTCTByioinero 3T0My Ha6opy. 

IlOfl nepeAaTOHHOH (JjyHKnHeH ( HJ1H HaCTOTHbIM K03(|)(|>HHHeHTOM 

nepe^ann) JiHHeimoH CHCTeMbi b JiHTeparype, HanpHMep, Tohopobckhh 
25 H.C. PaAHOTexHHHecKHe nenn h cnraajibi. MocKBa, «CoBeTCKoe pa#no». 
1977, c. 176 - 177 huh C.H. EacicaKOB. PaflHOTexHHHecKHe uenn h 
CHraajibi, M. - «Bbicmaa inKOJia, 1988 r., c. 211 - 212, noHHMaeTca 
KOMnjieKCHas ^ymcnHJi, paBHaa HacraoMy cneKTpajibHbix nnoTHOCTefi 

BblXOAHOrO H BXOJIHOrO CHraajTOB JiHHeHHOH CHCTeMbi. 

30 Rjw oneHKH Ha Mo6HJibHOH CTaHnHH Rim KaayjoH H3 M pa3HeceHHbix 

rpynn KaHanoB nepeflann flJia KajK^oro H3 L m Ha6opOB BecoBbix 
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K03(|)(|>HUHeHT0B HanpaBJieHira nepe^anH nepe^aTOHHOH <J>yHKu;HH 3Toro 
KaHana Hanp aB jichhoh nepeflann o cymecTB jmiot cjie^yroinyio 
nocjieflOBaTejibHOCTb flencTBHH. 

OopMHpyioT HMnyjiBCHyio xapaKTepHCTHKy 3Toro KaHana 
5 HanpaBJieHHOH nepe^anH no cjDOpivryjie 

K 

k=\ ? 

W mJk - k -bih BecoBOH K03(j3(j)Hij;HeHT HanpaBJiemra nepeaann j -oro 
Ha6opa BecoBtix K03(J)(|)Hii;HeHTOB HanpaBJiemra nepeAann, m -oil 
1 0 pasHeceHHOH rpynnBi KaHajiOB nepeflaHH, 

m = l,2,...,M J j = l,2,.„,L m , k = l 9 2,...,K , 

N 

Kk == 2 A m,M ' s { t ~ T n) ~ HMnyjiBCHan xap aKTepHCTHKa k -oro KaHana 
nepe^aHH m -oh pa3HeceHHOH rpynnBi KaHajiOB nepe#aHH, 

15 h mkn - K03(|)cj)HI];HeHT ODjCHCHHOH HMnyjIBCHOH XapaKTepHCTHKH k- 

oro Kanajia nepe^aHH m -oh pa3neceHHOH rpynnBi, cooTBeTCTByroiijHH n - 
OMy pa3peniHMOMy BpeMeHHOMy Jiyny nepeflaHHBix nnjioT curaajioB, 

r n - 3a,n;ep^cKa n -oro pa3peniHMoro BpeMeHHoro Jiyna nepeflamiBix 

nnjioT cnraanoB, 
20 ra = l,2,... ? M 3 k = l,2,...,K, n=l,2,...,N. 

HaxoflHT oijemcy nepeflaroHHOH (^yHKitHH 3Toro KaHajia 
Hanp as jichhoh nepeflann ksk npeo6pa30BaHHe OypBe ot c(J)opMHpoBaHHOH 
HMnyjIBCHOH XapaKTepHCTHKH H m j 3Toro KaHana HanpaBJieHHOH nepeflaHH. 
3aMBJi5ieMoe H3o6pexeHHe He HCKJUonaeT bo3MO>khocth oijemcH 
25 nepeflaTOHHBix ^ynKUfm KaHajiOB pacnpocTpaHeHira, cooTBCTCTByiomiix 

3^)(|)CKTHBHBIM Hanp aB JICHH5EM nepefla^H C KaXEC^OH H3 aflanTHBHBIX 

aHTCHHBix peinexoK, jiio6bim spyrHM H3bccthbim cnoco6oM. Ba>KHBiM 
HBJMeTC^ hmchho onepaijHa ou;eHKH 3thx nepeflaTOHHBix <J)yHKH;HH. 
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riepe^aioT c mo6hjibhoh CTamiHH Ha 6a30Byio cTamjHio CHraaji 
o6paTHOH cb«3H, coflep^aiinni flna KaayjoH H3 M pa3HeceHHbix rpynn 
KaHanoB nepeflann L m c<f>opMHpoBaHHbix Ha6opOB BecoBbix 
K03(J)(J)imHeHTOB HanpaBJiemra nepe^anH, a Taoce coflepJKanniH #jih 

5 KajKflOH H3 M pa3HeceHHbix rpynn KaHanoB nepeflaHH AJifl Kaayjoro H3 L m 
Ha6opOB BecoBtix K034>(|)HnHeHTOB HanpaBJiemra nepefla^H oneHemryK) 
nepeaaTOHHyio $yHKn.Hio. 

OopMHpyiOT Ha 6a30BOH CTaHHHH Ha KaHCAOH H3 M pa3HeceHHbix 
rpynn KaHajioB nepe^ann L m KaHanoB HanpaBJieHHOH nepe#aHH c 

10 Hcnojn>30BaHHeM nepeflaHHbix Ha6opoB BecoBbix K034>4>nnneHTOB 
HanpaBJieHHa nepe#aHH. 

Ha KajKflon H3 M aflanTHBHbix aHTeHHbix penieTOK Ka^jbiH H3 L m 
KaHanoB HanpaBJieHHOH nepeflann o6pa30BaH cooTBeTCTByroiHHM 6jiokom 
HanpaBJieHHOH nepe^ann 2-m-j, r%e j npHHHMaeT 3HaneHHJi ot 1 jJ,oI n , 

15 COOTBeTCTByiomHMH aHanoroBbiMH nepe^aTHHKaMH 4 - m - 1 - 4-m-K H 
COOTBeTCTByiOEUHMH aHTeHHblMH 3JieMeHTaMH 5-ra-l - 5-m-K. 

Ha nepBbin bxoji; 6jioKa HanpaBJieHHOH nepe,n;aHH 2-m-j nocTynaeT 
nepeflaBaeMbiii CHraaji, a Ha ero BTOpbie Bxoflbi nocTynaeT Ha6op BecoBbix 
K034>4)HnHeHT0B HanpaBJierora nepeji;aHH (w mJil =l,W m j a ,...,W mJiK ). 

20 B Ka5KflOM H3 KaHanoB HanpaBJieHHOH nepe,n;aHH OopMHpyiOT K 

KonHH BxoflHoro cnraajia flaHHoro KaHajia HanpaBJieHHOH nepe,n;a*iH h 
nepe^aioT nx no cooTBercTByiomeMy KaHaiiy nepe^aHH ^amion 
pa3HeceHHOH rpynnBi KaHanoB nepe^aHH, npejiBapHTejibHO yMH03KHB 
Ka5K£yio, HaHHHaa co BTOpofi, Konnio BXOflHoro cnraajia Ha 

25 cooTBeTCTByBDHi;HH BecoBOH ko3 (J) (jDHnneHT Hanp as JieHHSi nepe^anH 
cooTBeTCTByioinero Ha6opa BecoBbix K03(|><|>HH.HeHT0B HanpaBJiemifl 
nepe^aHH. 

K Konnii BXOflHoro CHraana KaHana HanpaBJieHHOH nepe^aHH 
2- m -j nocxynaiOT Ha nepBbie Bxo^bi yMHoacHTejieii 6-m-l - 6-m-K , 
30 Ha BTOpbie Bxoflbi KOTopbix nocTynaioT BecoBbie K034)<i>HnHeHTbi 
HanpaBJieHHH nepeflann (w mJtl =l,W mJt2 ,...,W m>M ). B KaamoM H3 
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yMHO^cHTejien 6-m-l - 6-m-K o cymcCTB jmkdt yMHOtfceroie 
cooTBeTCTByiomeH k -oh KonHH CHraajia, r^e k npHHHMaeT 3HaHemra ot 1 
#0 K, Ha cooTBCTCTByiomHH bccoboh K03(|>cj)Hu;HeHT Hanp as JICHHM 
nepeflaHH W mJJt . 

5 OopMHpyioT Ha 6a30BOH CTaHi^iiH flJM Ka^KflOH H3 M pa3HeceHHBix 

rpynn KaHanoB nepe,n;aHH fljra Ka^oro H3 L w KaHanoB HanpaBJieHHOH 
nepe^aHH KaHajiBi Kopp eici^HH cneicrpa cnraajia h KOppeKTHpyioT hx 
nepeflaTOHHbie 4>yHKu;HH b cootb6tctbhh c nepeflaHHtiMH oijeHeHHBiMH 
nepe,n;aTOHHi>iMH <J)yHK^raMH KaHajioB HanpaBJieHHOH nepe^aHH TaKHM 

10 o6pa30M 5 htoGbi m aKCHMH3 Hp o b btb KanecTBa npneMa HH(J>opMan;HOHHoro 
CHraajia Ha mo6hjibhoh CTamjHH. 

TIpii 3tom nepeflaxoHHyio c{)yHKi^HK) ica^cfloro KaHana KoppeKijHH 
cneKTpa cnraajia (J)opMHpyioT KaK (JjyHKijHio, KOMnjieKCHO conp^DKeHHyio 
cooTBeTCTByiomeH ou;eHeHHOH nepe^aTOHHOH dpyHKUfrH. KaHana 

1 5 HanpaBJieHHOH nepe^aHH. 

B «Cnoco6e KorepeHTHOH pa3HeceHHofi nepe#aHH CHraajia» 5 naTeHT 
P<D No 2192094, ony 6 jihko b aH 27.10.2002 r. 6k>ji. M> 30, MIIK 7 H 04 B 
7/005 noKa3aH0 5 hto tcm caMBiM flocTHraeTCK KorepeHTHoe cjro>KeHiie Bcex 
cneKTp ajiBHtix cocTaBjraioiijHX KoraiH HH(J)opMari;HOHHoro CHraajia, 

20 nepe^aBaeMBix c KaacflOH a^anTHBHOH aHTeHHofi penieTKH b Ka^flOM H3 
3^(|>eKTHBHBix HanpaBJieHHH nepe#aHH, cooTBeTCTBeHHO MaKCHMH3HpyeTC£ 
KanecTBO npneMa HH(|)OpMan;HOHHoro cnraajia Ha moShjibhoh CTaHijHH. 

Ka^cflBiH H3 6jiokob KoppeicipiH cneKTpa cnraajia 7-1-1 - 7-M -L M 
MO^EceT 6bitb peajiH30BaH b BH^e $HJiBTpa, nepe^a-ro^Ha* (|)yHKE(H5i 

25 KOTOporo paBHa (JpyHKipni, KOMnneKCHO conpiDKeHHOH nepeflaTOHHOH 
4>yHKn;HH icaHajia pacnpocTpaHeHira, cooTBeTCTByiomero 3TOMy KaHany 
HanpaBJieHHOH nepeflann. 

OopMHpyioT Ha 6a30BOH CTampiH #jm Ka)KflOH H3 M pa3HeceHHBix 
rpynn KaHajioB nepe^ann rjix Ka^oro H3 L m KaHajioB HanpaBJieHHOH 

30 nepe,n;aHH Konnio HHcjDOpMaijHOHHoro cnraajia h oflHOBpeMeHHO nepe,n;aiOT 
Bee c4>opMHpoBaHHBie Konnn HH(|)OpMai];HOHHoro CHmajia no 
cooTBeTCTByioEHHM KaHanaM HanpaBJieHHOH nepe^aHH, npe^BapHTenBHO 
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nponycTHB hx nepe3 c o otb eTCTByiomH e KaHajibi KoppeKijHH cneKTpa 
curaajia. 

T. e. nepeflaiox koiihh HHcj)opMaijHOHHoro CHraajia Ha Mo6HJibHyio 
CTaHu;HK) c Ka^KflOH a,n;anTHBHOH aHTeHHOH peinexKii no Ka^oMy H3 
5 34>$eKTHBHBix HanpaBJieHHH nepe,n;aHH npeflBapHTenLHO CKOppeKTHpOBaB 
cneKTp KaacflOH koiihh hh(J) opMaijHOHHoro cnraajia TaKHM o6pasoM ? hto6bi 
o6ecneHHTb KorepeHraoe cjio^emie Bcex hx cneKTpajibHbix 

COCTaBJUIIOmHX, HTO MaKCHMHSHpyCT KaHeCTBO IIpHeMa HH(J)OpMaD;HOHHOrO 

cnraajia Ha moShjibhoh CTaHi^HH. 

M 

10 CHanajra (J)opMHpyK)T ^£ J L m KonHH HH(|>opMaijHOHHoro ciiraajia, 



m=l 



KOTOpBie nocTynaiOT Ha nepBbie bxo^bi 6jiokob KOppeKijHH cneKTpa 
CHraana 7-1-1 - 1-M-L M h flanee Ha nepBbie Bxo^bi 6jiokob 
HanpaBneHHOH nepeflann 2-1-1 - 2-M -L M . 

B Ka)K#oM H3 6jiokob HanpaBJieHHOH nepe^ann 2-1-1 - 2 — M — L M 
1 5 <J)opMHpyK>T H3 nocTynHBinen Ha Hero koiihh HH^opMaijHOHHoro CHraana 
(c y^ce CKOppeKTHpOBaHHbiM cneKTpOM) eme K KoraiH, KOTopbie 
nocTynaiOT Ha nepBbie Bxojjbi yMHO>KHTejien 6 - m - 1 — 6 - m - K . 

( M \ 

3aTeM ^L m -K Konira HH^opMaijHOHHoro cnraajia co 

\m=l J 

CKOpp eKTHp O B aHHbIM CneKTpOM H yMHO^KeHHbie Ha COOTBeTCTByiOmHe 

20 BecoBbie K03(|>(|>Hii;HeHTbi HanpaBneHHH nepe^ann nocrynaiOT c bbixo^ob 
6jiokob HanpaBneHHOH nepe^aHH 2-1-1 - 2-M-L M Ha BTopbie Bxoflbi 

6JIOKOB CyMMHpOBaHHH 3-1-1 - 3-M-K, C HX BblXOflOB Ha BXOflbl 

aHanoroBbix nepeflaranKOB 4-1-1 - 4-M-K , chx bbixo^ob Ha Bxo^bi 
aHTeHHbix 3JieMeHTOB 5-1-1 - 5-M-i£ ? acHX Bbixo,n;oB no pa^HOKaHajiy 

25 — Ha MO 6h JIbHyK) CTafflJHK). 

Ejiokh cyMMHpoBaHH^i 3-1-1 - 3-M-K o6ecneHHBaK)T 
oflHOBpeMeHHyio nepe^any Konnn HH(f)opMaii;HOHHoro cnrHana n nnnoT 
cnraajiOB nepe3 M • K KaHajiOB nepeflaHH. 

IIo BTOpOMy BapnaHTy cnoco6 nepe#aHH CHraana ocyiqecTBjmoT Ha 
30 ycipoHCTBe, cxpyKTypHan cxeivra KOTOporo noKa3aHa Ha (J)Hr. 10. 
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OopMHpyiOT Ha 6a30BOH CTaHijHH M pa3HeceHHBix rpynn KaHanoB 
nepe^aHH no K KaHanoB nepeflann b Ka^oft, r#e M > 1 , K > 1 . 

nepe^aiOT c 6a30BOH CTampiH Ha MoSnnBHyio cTaHipno c Kaac^oro H3 
M-K KaHajiOB nepeflaHH pa3HeceHHBix rpynn hhjiot cnraaji. 
5 On;eHHBaioT Ha mo6hjibhoh CTamijiH c HcnojiB30BaHneM nepeflaHHBix 

nnjioT CHraajiOB HMnyjibCHBie xapaKTepHCTHKH M -K KaHanoB nepe^ann 
pasHeceHHBix rpynn. 

OopMHpyiOT Ha M06HJIBHOH CTaHIJHH flJM Ka>KflOH H3 M 

pasHeceHHBix rpynn KaHanoB nepe^aHH L m Ha6opOB BecoBBix 
10 K03(J)(|)Hii;HeHTOB HanpaBJieHHfl nepeflann no 1-1 BecoBBix K03<|)cj)Hii;HeHTOB 

HanpaBJiemra nepe,n;aHH b Ka^oM Ha6ope ? r#e \<L m <K, a m = l J 2 J ...,M J 

Hcnojib3y^ orjeHeHHBie HMnyuBCHBie xapaicrepHCTHKH M-K KaHanoB 

nepe^aHH pasHeceHHBix rpynn. 

3tj onepaijHio BBinojnraioT aHajiorHHHO xaKOH >Ke onepaijHH no 
1 5 nepBOMy BapnaHTy BBinojiHCHH$i cnocoSa nepeflann cnraajia. 

nepe^aioT c mo6hjibhoh CTaHijHH Ha 6a30Byio CTamjHio ciimaji 

oGpaTHOil cbh3H, co^ep^anpin flJM Ka^c^oii H3 M pa3HeceHHofi rpynnbi 

KaHanoB nepeflann L m c(|)opMHpOBaHHBix Ha6opoB bccobbix 

K03(J)(|)Hn;HeHTOB HanpaBJieHH^ nepeflann. 

20 OopMHpyiOT Ha 6a30BOH CTaHIJHH Ha Ka^KflOH H3 M pasHeceHHBix 

rpynn KaHanoB nepeflann L m KaHanoB HanpaBJieHHon nepeflann c 
HcnojiB30BaHHeM nepe^aHHBix Ha6opoB bccobbix KOS^HipieHTOB 
HanpaBneHHJi nepeflann. 

3Ty onepau;HK) BBinojnraioT aHanoranHO Taicon >Ke onepaijnn no 
25 nepBOMy BapnaHTy BBinojiHemui cnoco6a nepe^ann cnraajia. 

riepe^aiOT c 6a30Bon CTaHu,HH Ha Mo6njiBHyio cTaHijnio c Kaacflon H3 
M pa3HeceHHBix rpynn KaHanoB nepeflann no Ka^oMy H3 L m KaHanoB 
HanpaBJieHHon nepe^aHii nnjiox cnraaji fljra pa3HeceHHon nepeflaqn. 

IIhjiot cHraanBi flim pasHeceHHOH nepeflann nocTynaiOT Ha 

30 COOTBeTCTByKmpie BTOpBie BXOflBI CyMMaTOpOB 8-1-1 - 8 — M —L M , c 

bbixo,2j;ob KOTOpBix nocTynaiOT Ha nepBBie bxo^bi Gjiokob HanpaBJieHHon 
nepeflann 2-1-1 - 2-M ~L M , c K bbixo^ob Ka^oro H3 KOTOpBix 
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nocTynaiOT Ha cooTBCTCTByiomHC BTopBie Bxoflbi Gjiokob cyMMHpOBamra 
3_1_1 — 3-M -K , c bbixo,ii;ob KOTOpBix nocTynaiOT Ha bxo^bi aHanoroBbix 
nepeflaTHHKOB 4-1-1 - 4-M-K, c bbixo#ob KOTOpBix nocTynaiOT Ha 
BXOflBi aHTeHHBix 3JieMeHTOB 5-1-1 - 5-M-K , c BBixoflOB KOTOpBix no 
5 paflHOKaHajiy nocTynaiOT Ha Mo6iuiBHyio cTaHijHio. 

Bjiokh HanpaBJieHHOH nepeflann 2-1-1 - 2-M-L M o6ecneHHBaioT 
nepeflany nHJiOT cnraajioB ajih pa3HeceHH0H nepe^aHH no BBi6p aHHBiM 
3^eKiHBHLiM Hanp aB JieHH^M nepe^aHH. 

Ou;eHHBaioT Ha moGhjibhoh CTamjHH c ncno JIB30B aHHeM nepeflaHHBix 
10 nHJiOT ciirHajiOB pasHecemioH nepeflann ajm KaatflOH H3 M 

pa3HeceHHBix rpynn KaHanoB nepe^aHH nepeflaroHHBie cfryHKHHH L m 
KaHanoB HanpaBJieHHOH nepeflann. 

IIpH 3TOM oijchhb aioT HMnyjiB cnyio xap aKxepHCTHKy Ka^oro H3 L m 
KaHanoB HanpaBJieHHOH nepe^aHH h ^opMHpyioT oiiemcy ero 
15 nepeflaTOHHOH 4>yHKu;HH KaK npeo6pa30BaHne OypBe ot ou;eHeHHOH 
HMnyjiBCHOH xapaKTepHCTHKH 3Toro KaHajia HanpaBJieHHOH nepe^aHH. 

IlepeflaioT c mo6hjibhoh CTamjira Ha GasoByio cxaHi^Hio CHraaji 
o6paTHOH CBii3H 3 coflepsKaiijHH ajm Ka^Kfloii H3 M pa3HeceHHBix rpynn 
KaHanoB nepe^aHH L m oijeHeHHBix nepe,n;aTOHHBix ^yrna^m KaHajiOB 

20 HanpaBJieHHOH nepe,n;aHH. 

3a^BJMeMoe H3 o 6p eTeHHe He HCKJiiOHaeT bo3M02echocth ouemcn 
nepeflaTOHHBix $yHKn;HH KaHanoB pacnpocTpaHeHira, cooTBeTCTByionpix 
34>4>eKTHBHBiM Hanp aB JieHH^M nepeflann c Ka^on H3 a^anTHBHBix 
aHTeHHBix penieTOK, jho6bim flpyrHM H3BecTHBiM cnoco6oM. Ba^KHbiM 

25 £BJi*eTC5i HMeHHO onepaijiia oijeHKH 3thx nepe^aTOHHBix 4>yHKijHH. 

OopMHpyiOT Ha 6a30BOH CTamjHH flim Ka^cflOH H3 M pa3HeceHHBix 
rpynn KaHanoB nepeflann flJM Kaayjoro H3 L m KaHanoB HanpaBJieHHOH 
nepeflann KaHajiBi KoppeKijHH cneiopa CHraajia h KOppeKTHpyiOT hx 
nepe,n;aTOHHBie (J)yHKii;HH b cootbotctbhh c nepe,n;aHHBiMH OEjeHeHHBiMH 

30 nepeflaTOHHBiMH c{)yHKij;H5iMH KaHajiOB HanpaBJieHHOH nepeflann TaKHM 
o6pa30M 5 hto6bi MaKCHMH3HpOBaTB KanecTBa npneMa hh(|) opManHOHHoro 
cHraajia Ha mo6hjibhoh cTaHi^HH. 
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3xy onepau,HK) BtmonHJitOT aHanoranHO Taicon ace onepaipm no 
nepBOMy BapHamy BBinojiHeHna cnoco6a nepe^ann CHraajia. 

<J)OpMHpyiOT Ha 6a30BOH CTaHUHH flJW KaJKAOH H3 M pa3HeceHHBix 

rpynn KaHanos nepejiaHH rjul Kaamoro H3 L m KaHanoB HanpaBJieHHOH 
5 nepe^aHH Komno HH<|>opMaHHOHHoro CHraajia h o^HOBpeMeHHO nepe^anDT 
Bee c(|)opMHpoBaHHBie KonHH HH(J>opMaiiHOHHoro CHraajia no 
cooTBeTCTByroiiniM KaHanaM HanpaBJieHHOH nepeflanH, npejjBapHTejiBHO 
nponycTHB hx nepe3 cooTBeTCTByEonnie KaHajiti KOppeKnnn cneKTpa 
CHraajia. 

10 C bbixoaob cooTBeTCTByiomHX 6jiokob KoppeicnHH cneKTpa CHTHaJia 

7- 1-1 - i — M — L M KonHH HH(|)opMaHHOHHoro cnraajia (c yace 
CKOppeKTHpoBaHHBiM cneKTpoM) nocTynaioT Ha nepBBie Bxoflbi cyMMaTOpoB 

8- 1-1 - E-M-L M , iTje ocymecTBJiaeTCii hx cyMMHpoBaHHe c 
cooTBeTCTByiomHMH nHJioT CHraajiaMH rjvl pa3HeceHHOH nepe^aHH, h 

15 nocTynaioT ^anee Ha cooTBeTCTByioiHHe 6jiokh HanpaBJieHHOH nepeflann 
2-1-1 - 2-M-L M h ^ajiee nepe3 cooTBeTCTByioinHe 6jiokh b paflHOKaHan 
h Ha Mo6HJiBHyio cTaHHHio aHajioraHHO nepBOMy BapnaHTy cnoco6a 
nepe^anH CHraajia. 

CyMMaTopBi 8-1-1 - S-M-L M o6ecneHHBaioT oflHOBpeMeHHyio 

20 nepeflany koiihh HH<|>opMaHHOHHoro cnraajia h nnjiOT cnraajioB fljia 
pa3HeceHHOH nepe^ann no BBi6p aHHtiM 3<|Kj)eKTHBHBiM HanpaBJiemniM 
nepe^anH. 

Ilpn 3tom Bee nepe^aBaeMBie nnnoT cnraajiBi, nnjiOT cHraajibi flJia 
HanpaBJieHHOH nepe^ann h HH<f>opMannoHHBiH cnraaji opToroHajn>HLi hjih 
25 KBa3HOpToroHajn>HBi Me^K^y co6oh. 

IIo TpeTteivry BapnaHTy cnoco6 nepeflann cnraajia ocymecTBJunoT Ha 
ycTpoHCTBe, cTpyKTypHaa cxeMa KOToporo BBinojiHena Ha (j)nr. 10. 

<J)opMHpyioT Ha 6a30Boii cTamiHH M pa3He ceHHBix rpynn KaHanoB 
nepejiann no K KaHanoB nepe^aHH b KaamoH, r^e M > 1 , K > 1 . 
30 nepe^aioT c 6a30BOH CTaHHHH Ha Mo6HJiBHyio CTaHnnio c Kaac,n;oro H3 

M-K KaHanoB nepeflann pa3HeceHHbix rpynn iihjiot cnraaji. 
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OijemiBaioT Ha mo6hjibhoh craHnHH c ncnojiB30BaHneM nepczjamiBix 
nnjioT cHTHanoB HMnyjibCHtie xapaKTepHCTHKH M-K KaHanoB nepe^aHH 
pa3HeceHHtix rpynn. 

<DopMHpyK)T Ha MO6HJIBHOH CTaHHHH Ka^CflOH H3 M 

5 pa3H6ceHHE>ix rpynn KaHanoB nepeflann L m Ha6opoB bccobbix 
K03^)(J)HnHeHT0B HanpaBJieHHJi nepczjann no K-l bccobbix K03<|><|>HnHeHT0B 
HanpaBJieHHH nepeflann b KaacflOM Ha6ope, r^e \<L m <K, a m = l,2,...,M , 
Hcnojib3ya oneHeHHBie HMnyjiBCHBie xapaKTepHCTHKH M-K KaHanoB 
nepeflaHH pa3HeceHHBix rpynn. 
10 3Ty onepanHK) BBinojnraiOT aHanoraHHO TaKOH ace onepannn no 

BTopoMy BapnaHTy BBinojiHemra cnocoGa nepeflann CHraajia. 

OneHHBaBDT Ha mo6hjibhoh CTafflpiH fljia KajKflOH H3 M pa3HeceHHBix 
rpynn KaHanoB nepeflann rsisl Kaamoro H3 L m Ha6opoB bccobbix 
KO3<|)(|)HnHeHT0B HanpaBJierora nepemaHH nepe^aTOHHyio <f>yHKn,Hio KaHana 
1 5 HanpaBJieHHoii nepeflann, cooTBeTCTByioinero 3TOMy Ha6opy. 

3Ty onepannio BbinojnunoT aHanoraHHO TaKOH ace onepannn no 
BTOpOMy BapnaHTy BBinojiHemra cnoco6a nepe^aHH cnrHana. 

IlepenaioT c mo6hjibhoh eraHnnH Ha 6a30Byio CTaHHHK) cnrHaii 
o6paTHOH CB33H, co£ep:«ainHH fljia KajK^oii H3 M pa3HeceHHOH rpynnBi 
20 KaHanoB nepeflaHH L m c(|>opMHpoBaHHBix Ha6opoB bccobbix 
K03(|>4>HnHeHTOB HanpaBJieHHa nepe^aHH. 

OopMHpyioT Ha 6a30Boii CTaHnnn Ha Kaacflon H3 M pa3HeceHHBix 
rpynn KaHajioB nepe^ann L m KaHanoB HanpaBJieHHoii nepeflann c 

HCnOJIB30BaHHCM nepeAaHHBIX Ha6opOB BCCOBBIX K03(|)(|)HHHeHT0B 

25 HanpaBJieHHH nepe^aHH. 

3Ty onepanHK) BBinojnnnoT aHanorHHHO TaKOH ace onepanrai no 
BTopoMy BapnaHTy BBinojmeHHJi cnoco6a nepeflann cnraajia. 

nepe^aioT c 6a30BOH cTaHnnn Ha MoSnjiBHyio cTaHnnio c KaayjoH H3 
M pa3HeceHHbix rpynn KaHanoB nepe^aHH no KaxgjOMy H3 L m KaHajioB 
30 HanpaBJieHHoii nepeflann nmiOT cnraan ^jia pa3HeceHHOH nepeflann. 

OneHHBaioT Ha mo6hjibhoh cTaHnnn c ncnojiB30BaHHeM nepeflaHHBix 
nnjioT cnrHanoB ajw pa3HeceHHon nepe^ann rwl Kaacflon H3 M 
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pa3HeceHHBix rpynn KaHajioB nepe^aHH nepe,n;aTOHHBie fyyHKUjm L m 

KaHanoB HanpaBJicHHOH nepe^aHH, 

3Ty onepaijHio BBinomraiOT aHanoraHHO Taicon ^ce onepaipra no 
BTOpoiviy Bapnamy BBinonHeHHfl cnoco6a nepeflann CHraajia. 

5 OGBeflHHtflOT Ha M06HJIBHOH CTaHIJHH £JIH Ka^OH H3 M 

pa3HeceHHBix rpynn KaHajioB nepeflann oijemcH nepeflaTOHHon <|)yHKE(HH 
Ka^oro H3 L m KaHanoB HanpaBJieHHon nepeflann, nojiyneHHBie c 
HcnonB30BaHHeM K nnjiOT cHmajroB, nepe^aBaeMbix c 3toh pa3HecenHOH 
rpynnti KaHajioB nepeflann, h nojiyqeHHBie c ncno jibsob aHneM nnjiox 

10 cnmajia ajih pasHecemioH nepeflann, nepe^aBaeivioro c 3toh pasHeceHHon 
rpynnBi KaHanoB nepe#a*iH. 

IIpH 3tom ? HanpHMep, ycpeflH^ioT flaHHBie ^Be oijchkh nepe,n;aTOHHOH 
4>yHKn;HH c BecaMH, o6parao nponopn^HOHajiBHBiMH xapaKTepncTHKaM 
oninGoK 3thx oijeHOK. 

15 TaKoe ycpe^HeHHe oSecnennBaeT MHHHMajiBHyio onin6Ky 

oGBe^HHeHHon oijemcH b cnynae rayccoBCKoro xapaKTepa ouih6ok #aHHBix 
flByx ou;eHOK. 

3a^BimeMoe H3o6peTeHne #onycicaeT ncnojiB30BaHHe moSoro 
Apyroro H3BecTHoro cnoco6a o6Be#HHerora flByx oijeHOK nepeAaroHHOH 
20 4)yHKii;HH KaHajia HanpaBJieHHon nepe^aHH. Ba)KHBiM 3,n;ecB ^bjmctch 
onepaijHii o6Be#HHeHHfl flaHHBix flByx oijeHOK c n;ejiBio yMeHBUieHra 
ouihGkh pe3ynBTaTa oSBeAHHemra. 

IlepeflaioT c moShjibhoh CTaHijHH Ha 6a30Byio CTampno cnraaji 
o6paTHon cbh3H ? coflep^aiijHH ajm KaacAon H3 M pa3HeceHHBix rpynn 
25 KaHanoB nepe^aHH L m oijeHeHHBix nepe#aTOHHBix 4>yHKij;HH KaHajioB 

HanpaBneHHOH nepeflann. 

OopMHpyiOT Ha 6a30Bon cxaHijHH rjix KaHCflOH H3 M pa3HeceHHBix 
rpynn KaHanoB nepeflann ,d;jw Ka^oro H3 L m KananoB HanpaBneHHOH 
nepeflann KaHajiBi KOppeKu;HH cneKTpa cnraajia h KOppeKTHpyiOT hx 
30 nepeflaTOHHBie $yHKii;HH b cootbctctbhh c nepeflaHHBiMH oijeHeHHBiMH 
nepeflaTOHHBiMH fyyHKUjwMii KaHajioB HanpaBneHHOH nepeflann TaKHM 
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o6pa30M, hto6bi MaKCHMH3HpoBaTB KanecTBa npneivia HH(|>opMaijHOHHoro 
cnraajia Ha moShjibhoh cTaimnn. 

3 T y onepaijHK) bbhiojihjhot aHanoraHHO Taicon ^ce onepaipm no 
BTOpoiviy Bapnamy BBinojiHeroDi cnocoGa nepeflann cnraajia, 

5 OopMHpyioT Ha 6a30BOH cTaHijHH flJM Ka^c^OH H3 M pa3HeceHHbix 

rpynn KaHanoB nepeflann rjw Ka>K#oro H3 L m KaHanoB HanpaBJieHHOH 
nepefla^H KonHio HH^opMai^HOHHoro cnraajia h oflHOBpeMemio nepe^aioT 
Bee cc|>opMHpOBaHHi>ie KonHH HHcf)opMai];HOHHoro cHraana no 
cooTBCTCTByiomHM KaHanaM HanpaBJieHHOH nepeflaHH, npe^BapHTejiBHO 

10 nponycTHB hx *iepe3 cooTBCTCTByiomHe KaHajiBi KOppeKijnn cneicrpa 
cnraajia. 

3Ty onepau;HK> bbhiojih-Hiot aHajiornHHO Taicon ^ce onepaijnH no 
BTOpoMy BapnaHTy BBinojiHemra cnoco6a nepe,n;aHH cnraajia. 

IIo neTBepTOMy BapnaHTy cnocoG nepe^ann cnraajia ocymecTBjraioT 
1 5 Ha ycTpoHCTBe, CTpyKTypHa^r cxeivra KOTOporo BBinojiHCHa Ha cjnir. 1 1 . 

OopMHpyiOT Ha 6a30BOH CTaHiijHH M pa3HeceHHBix rpynn KaHajioB 
nepe^aHH no K KaHajioB nepeflann b ica^on, r^e M > 1 , K > 1 . 

3xy onepai^HK) BbinonraioT anajiornHHO TaKOH >Ke onepaijnn no 
nepBOMy BapnaHTy BBinojraemra cnoco6a nepe^anH cnraajia. 
20 OopMHpyioT Ha 6a30Bon cTamjHH M pasHeceHHBix rpynn KaHajioB 

npneivia no K KaHanoB npneivia b Ka)*moH, cooTseTCTByiomnx M 
c^opMnpoBaHHBiM pa3HcccHHBiM rpynnaM KaHajioB nepe^aHH. 

Ka^c^biH H3 M-K KaHajioB npneivia o6pa30BaH cooTBeTCTByiomnM 
aHanoroBBiM npncMHHKOM 9-m-k n c o otb eTCTByioiijHM aHTeHHBiM 
25 3JieMeHT0M 5-m-k, rfle m npnHHMaeT 3HaHemra ot 1 #0 M 9 a k 

npHHHMaCT 3HaHeHH5I OT 1 flO K . 

Kaactfaa H3 M pa3HeceHHBix rpynn KaHanoB npneivia o6pa30BaHa 

COOTBeTCTByiOmHM SjIOKOM (J)OpMHpOBaHHH BeCOBBIX K03(|)<|>HIi;HeHTOB 

HanpaBJieHH5i nepe^ann 1 0 - m 9 co otb eTCTByronjHMH aHanoroBBiMH 
30 npneMHHKaMH 9-m-l - 9-m-K n cooTBeTCTByiomnMH aHTeHHBiMH 
3JieMeHTaMH 5-w-l — 5-m-K . 
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Ka^imafl pasHeceHHaa rpynna KaHanoB npHeMa npeflCTasjuieT coSoh 
a^anTHBHyio aHTeHHyio penieTKy. Bcero rjix npneivia ncnojiB3yeTCfl M 
pa3HeceHHBix a#anTHBHBix aHTeHHbix peineTOK. 

nepe^aioT c mo6hjibhoh CTampni Ha 6a30Byio cTamjHio CHraaji h 
5 npHHHMaioT ero Ha 6a30BOH cTamjHH no Ka^oMy H3 K KaHanoB npHeMa 
Ka^cflofi H3 M pa3HeceHHbix rpynn. 

IlepeflaBaeMbiH c mo6hjibhoh CTamjHH Ha 6a30Byio CTarajHio cnraaji 
npeflCTaBJMeT co6oh nnnoT cnraaji, hjih HHcjDopMaijHOHHLiH CHraaji, hjih 
cnraaji o6paTHOH cbh3H 9 hjih cjiy2ce6HBiH CHraaji, hjih jno6yio 
1 0 KOM6HHaijHio nepenHCJieHHBix BBime CHraajiOB. 

06o3HaHHM u mM - z-bih otchSt, r^e i = 1,2,. . cnrHajia moShjibhoh 
CTaHDjHH, npHHHMaeMoro no &-OMy KaHany npHeMa m-ofi pa3HeceHHOH 
rpynnti. 

06o3HanHM u m .=[u mXi u mtK jJ - i -bih otchSt BeKTOpa CHraajiOB, 
15 npHHHMaeMBix no K KaHanaM npHeMa m -oh pa3HeceHHOH rpynriBi, r^e x T 
- onepaipra TpaHcnoraipOBamra BeKTOpa x . 

OopMHpyioT fljis Ka^cflOH H3 M pa3HeceHHBix rpynn KaHanoB 
nepefla^H L m Ha6opoB BecoBBix K03c|3(|)HijHeHTOB HanpaBJieHHS nepe^aHH 
no K K03(|)(|>Hi{HeHTOB b KasKflOM, rfle L m >0, a w = l,2,...,M, HcnojiB3ya 
20 npHHHMaeMBiH c mo6hjibhoh CTaHi^HH CHraaji. 

Rjix 3Toro ocymecTBJunoT, HanpHMep, cjieflyroiiiyio 

nOCJieflOBaTeJIBHOCTB fleHCTBHH B 6jIOKaX <|>OpMHpOBaHJDI BeCOBBIX 

K03(|)<|)Hii;HeHTOB HanpaBJierara nepe,n;aHH 10-1 - 10-M . 

IIo / OTcneTaM BCKTopa CHraajiOB u m i npHHHMaeMBix no K KaHanaM 
25 npHeMa m-on pa3HeceHHOH rpynnBi oijeHHBaiOT hx KoppejraijHOHHyio 
Marpnny Rl m pa3MepHOCTH [KxK] no cfropMyjie 
1 1 

l 7=1 

r^e x H - onepan;iM rnnB6epTOBa conp^DiceHiDi BeKTOpa x . 
OcymecTBJMiOT pa3no^ceHHe KOppejraijHOHHOH MarpHijBi Rl m no 

30 CO 6 CTB eHHBIM 3HaHeHHHM H C O 6 CTB eHHBIM BeKTOpaM 
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7?1 V = V A 
r«e: 

A m =diag{A mA9 A ma9 ...^ mk } - tfHaroHajitHaa MaipHija pasMepHOCTH 

[i^X^] C06cTBeHHLIX 3HaHeHHH KOppeJMIJHOHHOH MaTpHIJBI 

5 /L mA > X m 2 > . . . > A m K - co6cTBeHHbie 3Hanemra ynop^oneHBi b 

nopiiflKe y6BiBamw, 

ft* - 4..J " Maipmia pasMepHOCTH [KxK] 

C06CTBeHHBIX BCKTOpOB KOppeJMJHOHHOH MaTpHUJ>I R\ m . 

Oi^eHHBaioT KOJiH^ecTBO D m HanpaBJieHHH npnxo#a npHHHMaeMoro 
1 0 CHraana Ha m -yio pa3HeceHHyio rpynny KaHanoB npneisia no KOJinnecTBy 

C m MHHHMaHBHBIX C06cTBeHHBIX 3HaHeHHH KOppeJMJHOHHOH MaTpHD;BI Rl m 
D m =K-C m . 

OopMHpyioT peinaromyio <j)yHKi]jno p m (<9 3 ^>), apryMeHxaMH KOTOpon 
hbjihiotch yrjiBi npHxo^a npHHHMaeMoro cnraajia 6 h <p 9 no ^opMyjie 



15 



\ ? r / m,noise r m,noise \ 'r / 



a{9,(p) - BCKTOp BeCOBBIX K03<|)(J)Hn;HeHTOB pa3MCpHOCTH [lxX], 

cooTBeTCTByiomHH Hanp aB JieHHio npneivia (<9,#>) , 

F m nofce - MaxpHD,a pa3MepH0CTH [C m xK] MHHHMaJIBHBIX C06cTBeHHBIX 
20 BCKTOpOB KOppeJMLtllOHHOH MaTpHIJBI Rl m ? COOTBeTCTByiOIUHX C 
MHHHMaJIBHBIM C O 6 CTB eHHBIM 3HaHeHHiIM KOppejmjHOHHOH MaTpHIJBI Rl m , 
paBHOfl V nhnoise =[q DmU q Dm+2 - q K ]. 

BBIpa^CeHHe flJIJI BeKTOpa BeCOBBIX K03(|)<|>HIj;HeHTOB a{0,(p) 3aBHCHT 

ot KOH(|)Hrypaii;HH a^anTHBHon aHTeHHOH peineTKH. HanpiiMep, ajih 
25 jiHHeHHOH SKBHflHCTaHTHOH aHTeHHoft penieTKH, pacnono^ceHHOH BflOJIB 
och x c nepBBiM 3JieMeHTOM b Hanajie KOOpflHHaT, BeKTOp BecoBBix 
K03<|><|>Hi];HeHTOB a{0,(p) onpeflejMeTC^ BBipa>KemMMH 

a (0 9 (p) = [a x (0,<p),a 2 (0,<p) 9 ...,a K {0,<p)^ 



WO 2005/086386 



PCT/RU2005/000087 



62 

a k (0,(p) = exj)(-jj3 (x k cos(psm0 + y k sm<psin0 + z h cos0)) (J. C. Liberti and T. S. 

Rappaport, Smart antennas for wireless communications: IS-95 and third 
generation CDMA applications, Prentice Hall, New Jersey, 1999). 

Haxo^HT D m MaKCHMyMOB pemaiomeH c^ymanm a m (0,<p), KOTOpBie 

5 cooTBeTCTByioT D m HanpaBJieHHHM npHXona 

<>fc.^).-,«; A K A .^J npHHHMaeMoro cnraajia na m-yio 
pa3HeceHHyio rpynny KaHanoB npneMa. 

Haxonsnr cooTBeTCTByronjHe 3thm HanpaBJieHiMM cpenmie 
npHHHMaeMbie moihhocth cnraajia no (jjopMyjie 

rne d = l,2,...,D m . 

npHBefleHHaa nocneflOBaTejiHOCTb flencTBHH fljia ohchkh flJia Ka^cflon 
H3 M pa3HeceHHtix rpynn KaHanoB npneMa HanpaBJieHHH npnxona Ha Hee 
npHHHMaeMoro cnraajia h cooTBeTCTByroinux sthm HanpaBJieHHJiM cpe^Hnx 

15 npHHHMaeMtix MonnrocTeH CHraana npeneraBJieHa KaK npHMep, 
onHcaHHbra b (J. C. Liberti and T. S. Rappaport, Smart antennas for wireless 
communications: IS-95 and third generation CDMA applications, Prentice 
Hall, New Jersey, 1999). 

3aaBJiaeMbie cnoco6 nepenaHH cnraajia h yerpoHCTBO fljia ero 

20 ocymecTBJieHHH He HCKjnonaioT Hcnojib30BaHHH jiio6bix flpyrax cnoco6oB 
oneHKH fljM KaacflOH H3 M pa3HeceHHbix rpynn KaHanoB npneMa 
HanpaBJieHHH npnxo.aa Ha Hee npHHHMaeMoro CHraana h 

COOTBeTCTByiOUrHX 3THM Hanp aB JieHHJIM CpeflHHX npHHHMaeMbix 

MOiHHOCTeH CHraana. 
25 Bbi6HpaK)T Rim KaacflOH H3 M pa3HeceHHbix rpynn KaHajiOB npneMa 

H3 Bcex OHeHeHHbix ajih 3Toh rpynnbi HanpaBJieHHH L m HanpaBJieHHH, 

COOTBeTCTByiOIHHX L m MaKCHMaJIbHbIM CpeflHHM npHHHMaeMWM 

MomHOCTflM cnraajia. Bbi6op ocyinecTBjnnoT cjieflyioniHM o6pa30M. 

Haxo^aT MaKCHMajibHoe 3HaneHHe cpenHefi npHHHMaeMOH 
30 MomHOCTH cnraana no 4>opMyne 

^ 1 ,max=max{^ I;rf }. 
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BbiSnpaiOT cpeflH Bcex SHaneHHH cpe^HHX npHHHMaeMbix 
MomHOCTen cnraajia Taicne 3HaneHHH P m j flJin KOTOpbix BbiSojuraeTCH 

ycnoBHe 

r^e 0 < p < 1 , y = 1, 2, . . . , L m , a Z,„, paBHO KOJinnecTBy 3HaneHHH 
cpe^HHX npHHHMaeMbix MomHocxen cnraajia P mJ , ajih KOTOpbix 

BbinojiHneTCH flaHHoe ycjiOBHe. 

BbiSnpaiOT Z w HanpaBJieHHH a mJ (0 mJ9 p m j) 9 cooTBCTCTByiomux L m 

Bbl6paHHbIM MaKCHMaJIbHbIM Cpe^HHM npHHHMaeMbIM MOHJiHOCTMM cHrHaua 



10 P mi 



OopMHpyioT ajih Ka^KflOH H3 M pa3HeceHHbix rpynn KaHanoB 
nepeflann L m Ha6opOB BecoBbix K03(|>4> HIJ t HeHTOB HanpaBJieHHH nepe^aHH 

no K K03(J)4»HIi;HeHTOB B Ka5K£OM B HanpaBJieHHH L m Bbl6paHHbIX flJIH 

cooTBeTCTByiomeH rpynnbi KanajiOB npneMa HanpaBJieHHH npHxo^a 
15 cnrHajia b c o otb eTCTBHH c Bbip a^KeHHeM 

VY l mJ,k M L m K 2 ? 

' a mJJt ( 0 mj>9>mj) 

m=l 7=1 k=l 

trq Wl mJ k - k -bin BecoBOH K03(|)(|)Hn;HeHT HanpaBJieHHH nepeflann j - 
to Ha6opa m -oh pasHeceHHoii rpynnbi KaHajioB nepe^ann. 

T. e. b Ka^KflOM H3 BbiGpaHHbix 34>4> eKTHBH]E>IX HanpaBJieHHH 
20 nepe,a;aHH H3JiynaioT #ojik> 3HeprHH nepe#aBaeMoro cnraajia 
nponopi^HOHajibHyio cpeflHefi mohjhocth cnraajia, npHHHMaeMoro c 3Toro 
HanpaBJieHHH, TeM caMbiM MaKCHMHSHpyn KanecTBO npneMa nepeflaBaeMoro 
c 6a30BOH CTaHi^HH ciiraajia Ha moGhjibhoh crampm. 

OopMHpyiOT Ha 6a30BOH CTaHi^HH Ha Ka^ofi H3 M pa3HeceHHbix 
25 rpynn KaHanoB nepe,n;aHH L m KaHajioB Hanp aB jichhoh nepe^aHH c 
Hcnojib30BaHHeM c(J)opMHpoBaHHbix Ha6opoB BecoBbix KoscJ^HipieHTOB 
HanpaBJieHHH nepe^aHH. 

Ha Ka^cflon H3 M aflanraBHbix aHTeHHbix pemeTOK Ka^bifi H3 L m 
KaHajioB HanpaBJieHHOH nepeflann o6pa30BaH cooTBeTCTByiomHM 6jiokom 
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HanpaBJieHHOH nepe^aqH 2-m-j 9 rpp j npHHHMaeT 3HaHemi5i ot 1 flo L m9 
cootb eTCTByiomHMH aHanoroBbiMH nepe^aTHHKaMH 4-m-l - 4 - w - K h 

COOTBeTCTByiOmHMH aHTeHHBIMH SJICMeHTaMH 5 - m - 1 — 5-m-K . 

Ha nepBBifi bxoa 6noKa HanpaBJieHHOH nepe^anH 2-m-y nocTynaeT 
5 nepe^aBaeMBiH CHraaji, a Ha ero BTOpBie bxo,h;bi nocTynaeT Ha6op bccobbix 
K03$4)HD;HeHTOB HanpaBJiemra nepefla^H (wi mJl , W\ m Ja Wl mJK ) . 

B Ka^cflOM H3 KaHanoB HanpaBJieHHOH nepe^aHH (J)opMHpyK)T K 
KonHH BXO^Horo CHraajia flaHHoro KaHana HanpaBJieHHOH nepe^anH h 
nepeflaiOT hx no cootb CTCTByiomeMy KaHajiy nepe#aHH flaHHOH 
10 pa3HeceHHOH rpynnti KaHajioB nepe^aHH, npe^BapHTejibHO ymho^khb 
Ka^cflyio, na^HHaK co BTOpon, Komiio bxoahoto cnraajia Ha 
cooTBeTCTByiomHH BecoBOH K03(|)(|)Hii;HeHT HanpaBJieHHfl nepe,n;aHH 
cooTBeTCTByiomero Ha6opa BecoBtix K03<J>(|)HijHeHT0B HanpaBJieHira 
nepe^ann. 

15 K KonHH BXO^Horo cnmajia KaHajia HanpaBJieHHOH nepe^ann 

2-m-j nocTynaiOT Ha nepBLie BXOflbi yMHO^ECHTejiefi 6 - m - 1 - 6 — m — K, 

Ha BTOpBie BXOflbl KOTOpBIX nOCTynaiOT BeCOBbie K03(J>4>HD;HeHTbI 

HanpaBJieHHS nepeflann {w\ mJ ^W\ mj ^..^Wl mLK ). B Ka^oM H3 

yMHO>KHxejieH 6 - m - 1 - 6-m-K ocymecTBJunoT yMHO^ceHHe 
20 cooTBeTCTByiomeH k -oh KonHH CHraajia, r^e k npHHHMaeT 3HaHemra ot 1 

#0 K, Ha COOTBeTCTByiOmHH BeCOBOH KOSC^HIJHeHT HanpaBJieHHii 

nepe^ann Wl mJtk . 

IlepeflaioT c 6a30BOH CTaHijHH Ha mo 6h jiBHyro CTaHi^Hio c Ka^on H3 
M pa3HeceHHbix rpynn KaHajioB nepe^aHH no Ka^KflOMy H3 L m KanajiOB 
25 HanpaBJieHHOH nepeflanH muioT cHraaji fljra pa3HeceHHOH nepeflann. 

3iy onepan;HK) BbinojimnoT aHajiorHHHO Taicon 3Ke onepaijHH no 
BTOpoMy BapnaHTy BbinojraeHHfl cnoco6a nepe#anH CHraana. 

Oi^eHHBaiOT Ha moGhjibhoh CTamjHH c HcnojiBSOBaHHeM nepe^aHHbix 
nHJioT curaajiOB fljra pa3HeceHHOH nepe^ann ajm Ka^KflOH H3 M 
30 pa3HeceHHBix rpynn KaHajioB nepe^aHH nepe^aTOHHBie c^yHKijHH L m 
KaHajioB HanpaBJieHHOH nepe^aHH. 
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3Ty onepanjno BbinojnmoT aHajioraraHO Taicon tkg onepaipiH no 
BTOpOMy BapHaHTy BtinojiHeHHM cnocoGa nepe,n;aHH CHrHana. 

Ilepe^aiOT c mo6hjibhoh CTamnHH Ha 6a30Byio CTamjHio CHraaji 
o6paTHOH cbh3h ? coflep^Kanprii fljiH Ka^woH H3 M pa3HeceHHbix rpynn 
5 KaHajioB nepe^aHH L m oijeHeHHbix nepeflaroHHbix (|>yHKitHH KaHauoB 

HanpaBneHHOH nepeflaHH. 

OopMHpyiOT Ha 6a30BOH CTamjHH fljra Ka^oH hs M pa3HeceHHbix 
rpynn KaHajioB nepe^ann ^jm Ka^cfloro H3 L m KaHajioB HanpaBJieHHOH 
nepeflann Kanajibi KOppeKipm cneKTpa CHraajia h Kopp CKTHpyiOT hx 
10 nepe^aTonHbie 4>yHKu;HH b cooTBeTCTBHH c nepe,n;aHHbiMH oijeHeHHbiMH 
nepeflaTOHHbiMH 4>yHKii;HflMH KanajioB Hanp aB jichhoh nepe^aHH TaKHM 
o6pa30M ? HTo6bi MaKCHMH3HpOBaTb KanecTBa npneivia HH(j)opMaij;HOHHoro 
CHraana Ha moGhjibhoh CTampiH. 

3Ty onepan;HK) BbinojnraiOT aHajionraao TaKoM ^ce onepaijHH no 
1 5 BTOpOMy BapnaHTy BbinojiHemra cnocoSa nepeflann CHraajia. 

npH 3TOM Bee nepe^aBaeMbie muiOT CHraajibi rjisl HanpaBJieHHofi 
nepe^anH h HH(J)opMan;HOHHbiH CHraaji opToroHajibHbi huh 
KBa3HopToroHajibHbi Meamy co6oh. 

3aflBjraeMa>i rpynna H3o6pcTCHHH cnoco6 nepeflann CHraana 
20 (BapnaHTbi) h ycTponcTBO fljifl ero o cyme ctb jichhh (BapnaHTbi) o6jia#aK>T 
cjieflyiomHMH cymecTBeHHbiMH npeHMyiyecTBaMH no cpaBHeHHio c 

H3B e CTHblMH B flaHHOH oSjiaCTH TCXHHKH, H306peTCHH5IMH. 

Bo-nepBbix, OHa o6ecneHHBaeT KorepeHTHoe cjio^KeHHe Konnn 
HH(|)opMan;HOHHoro cnraajia Ha npneMHofi cTOpoHe b cjiy^ae nacTOTHO- 
25 cejieKTHBHbix 3 aMHp aHHH CHraana. 

Bo-BTOpbIX 3 OHa nOSBOJMCT 3HaHHTeJIbHO yBCJIHHHTb KOJIHHCCTBO 
KaHaJIOB nepe^aHH H, COOTBCTCTBCHHO, nOBblCHTb 3(])(|)eKTHBH0CTb 

ycpeflHeHroi cjDeflHHra. 

B-TpeTbHX 5 OHa no3BOjraeT noBbicHTb icanecTBO oijeHOK 
30 nepeflaroHHbix (J>ynKu;HH KaHauoB Hanp aB jichhoh nepe^aHH h, 

COOTBCTCTBeHHO, HOBblCHTb 3 (J) cj) CKTHBHO CTb KOrepeHTHOTO CJI03KCHID1 

KonHH HH4>opMan;HOHHoro CHraajia Ha npneMHOH CTOpOHe, hto 
yBejiHHHBaeT icanecTBO npneMa Ha moGhjibhoh CTamjHH. 



WO 2005/086386 PCT/RU2005/000087 

66 

B-neTBepTBix, oHa no3BOJMK)T cymecTBeHHO chh3htb Harpy3Ky Ha 

KaHaJI o6paTHOH CBH3H (OT M06HJIBHOH CTaHIJHH K 6a30BOH CTaHIJHH). 

OnncaHHLie npeHMymecTBa b coBOKynHOCTH no3BOJDnoT 
cymecTBeHHO hobbichtb 3(|)(J)eKTHBHOCTB nepe,n;aqH HH^opMaijHOHHoro 

5 CHrHaJia B npHMOM KaHaJie CB5I3H H ? COOTBeTCTBeHHO, MaKCHMH3HpOBaTB 

KanecTBO npneivia HH(J)opMau;HOHHoro CHraana Ha mo6hjibhoh CTaHDjm, a 
Taicace cymecTBeHHO chh3htb Harpy3Ky Ha KaHaji o6paraoH cb#3h. 

3th npeHMymecTBa ^ocTHraioTC^ 3a chSt KoppeKTHpOBKH cneKTpa 
KonHH nepe^aBaeMoro HH(|)opMaijHOHHoro CHraana, nepeflann KonHH 

10 HH^opMaijHOHHoro cnraajia c Ka^cfloii a^anTHBHOH anreHHOH penieTKH b 
Ka^OM 3(|)4)eKTHBHOM Hanp aB jieHHH nepeflaHH, oijeHKH nepe^aTOHHBix 
4>yHKu;HH KaHanoB HanpaBJieHHOH nepe^aHH no niuiox CHraajiaM, 
nepe^aBaeMBiM c Ka^c^oro anreHHoro sneMeHTa, no nnnoT cnraajiaM fljra 
pa3HeceHHOH nepefla^H, nepeflasaeMBiM c Ka^on a^anxHBHOH aHTCHHOH 

15 penieTKH no Ka^OMy H3 3(j)(|)eKTHBHBix HanpaBJiemiH nepe,a;aHH ? 
o6Be,n;HHeHHH ^aHHBix flByx oijeHOK, a Taioice 3a chSt oijemcH 3^4> eK ™ BHHX 
HanpaBJieHHH nepe^ann Ha 6a30BOH cxaHijHH no cnraajiy mo6hjibhoh 

CTaHI3;HH. 

IIpOMBiniJieHHaH IipHMeHHMOCTB 

20 Cnoco6 nepe,n;aHH cnrHana (BapnaHTBi) h ycTponcTBO #jm ero 

o cyme ctb JieHHH (BapnaHTBi) npeAHasHaneHBi rjw HcnojiB30BaraBi b 
CHCTeMax pa,n;HOCBfl3H npH nepeflane HH(J)opMan;HOHHoro CHraajia b np^MOM 
icaHajie cbm3h ot 6a30BOH CTaHi^HH #0 moGhjibhoh CTamjHH. 
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OOPMYJIA H30BPETEHH5I 
1. CnocoS nepe^aHH cnraajia, 3aKJHOHaioru;HHC5i b tom, hto 
(^opMHpyiOT Ha 6a30BOH cTaHi^HH M pa3HeccHHBix rpynn KaHajiOB 
nepe^aHH no K KaHajiOB nepeflann b ica^on, r#e M > 1 , K > 1 , nepe#aioT c 
5 6a30B0H CTamjnn Ha mo 6h JiBHyio CTaHipno c Ka^oro H3 M-K KaHanoB 
nepeflann pa3HeccHHBix rpynn iihjiot cnraaji, oijCHHBaiOT Ha mo6hjibhoh 
CTaHn;HH c HcnojiL30BaHneM nepeflaHHbix nnjioT cnrnajioB HMnyjibCHbie 
xapaKTepncTHKH M -K KaHanoB nepeflaHH pa3Hecemibix rpynn, 

O T H H H a K) m H H C ^ TeM, HTO (J)OpMHpyiOT Ha M06HJIbH0H CTaHI^HH RJUL 

10 Ka^cfloii H3 M pa3HeceHHbix rpynn KaHanoB nepeflann L m Ha6opoB 
BecoBbix K034>4>Hn;HeHTOB HanpaBJieHHH nepefla*ra no K-l BecoBbix 
K034>(|)Hri;HeHT0B HanpaBJieHHJi nepeflann b Kaac#OM Ha6ope ? r^e l<L m <K, 
a m = \,2,... 9 M , ncnojibsya oijeHeHHbie HMnyjibCHbie xapaKTepncTHKH M-K 
KaHajiOB nepe,zi;aHH pa3HeceHHbix rpynn, oijcHHBaiOT Ha moGhjibhoh 

15 CTaHn^HH aim Ka^mon H3 M pa3HeceHHbix rpynn KaHajiOB nepeflann rjul 
Ka^oro H3 L m Ha6opoB BecoBbix K03<|><i)HitHeHTOB HanpaBnerora nepeflann 
nepeflaTOHHyro (j^ymajHio KaHana nanpaBJieHHOH nepe^a^n, 
cooTBeTCTByiomero 3TOMy Ha6opy, nepe^aioT c moGhjibhoh CTaHijnn Ha 
6a30Byio cxaHijHK) cnrHaji o6paTHon cba3h, co^ep^anjHH j\jw Ka^Kflon H3 

20 M pa3HeceHHBix rpynn KaHanoB nepeflann L m c^opMHpOBaHHBix Ha6opOB 
BecoBbix K03(J)(|)Hn;HeHT0B HanpaBJieHHii nepeflaHH, a TaiQKG coflep^caiUHH 
fljM Ka^c^OH H3 M pa3HeceHHtix rpynn KaHanoB nepeflann flJM Kaacfloro H3 
L m Ha6opoB BecoBbix K03(|>(|)Hi];HeHTOB HanpaBJieHHii nepe^aHH on;eHeHHyEO 
nepeflaTOHHyio (J)yHKqnio ? ^opMHpyioT Ha 6a30BOH cxaHijiiH Ha Ka^on H3 

25 M pa3HeceHHbix rpynn KaHajiOB nepe^ann L m KaHanoB HanpaBJieHHon 
nepe,n;aHH c ncnojib30BaHHeM nepe^aHHbix Ha6opoB BecoBbix 
K03<|><|)HijHeHT0B HanpaBJieHira nepe^ann, (J)opMHpyiOT Ha 6a30Bon CTaHijHH 
fljiK Ka^flOH H3 M pa3HeceHHbix rpynn KaHanoB nepe^aHn Ka:ac#oro H3 
L m KaHajiOB HanpaBJieHHon nepe^ann KaHajibi KOppeKijnn cneKxpa cnraajia 

30 h KOppeKTHpyiOT hx nepe,n;aTOHHbie c^yHKijHH b cootb6tctbhh c 
nepeflaHHbiMH oijeHeHHbiMH nepeflaroHHbiMH (^yHKE^naMH KaHajiOB 
HanpaBJieHHon nepe^ann TaKHM o6pa30M ? hto6bi MaKCHMH3HpoBaTb 
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KanecTsa npneivia HH<|)opMaii;HOHHoro CHraana Ha mo6hjibhoh cTaHipm, 
(J)opMHpyK)T Ha 6a30BOH CTaHii^HH fliDi Ka^KflOH H3 M pasHeceHHBix rpynn 
KaHajiOB nepeflann ,n;ji5i Ka^woro H3 L m KaHanoB HanpaBJieHHOH nepe^aHH 
KonHK) HH(J)opMau;HOHHoro cnraajia h o^HOBpeMeHHO nepe^aioT Bee 
5 c4>opMHpOBaHHbie KonHH HHcjDOpMaqnoHHoro CHraajia no 
cooTBexcTByiomHM KaHajiaM HanpaBJieHHOH nepe^aHH, npeflBapHTejiBHO 
nponycTHB hx nepe3 cooTBeTCTByiomHe icaHajiBi KoppeionHH cneKTpa 
cnraajia. 

2. CnocoG no n. l ? OTJiHHaioin;HHca TeM, hto Bee 
10 nepe^aBaeMLie nnnoT cnmajibi h hh (|) opMaijHOHHBin cnraaji opToroHajiBHBi 

hjih KBasnopToroHajiBHBi Me^c^y co6oh. 

3. Cnoco6 nepe^aHH cnraajia, saKniOHaiomHHCM b tom, hto 
(J)opMHpyioT Ha 6asoBOH CTaHi^HH M pa3HeceHHBix rpynn KaHajiOB 
nepe^ann no K KaHanoB nepeflann b Ka^on, r^e M > 1 9 K>\, nepe^aiOT c 

15 6a30Bon CTaHi^nn Ha mo 6h JiBHyro CTamjnio c Ka^cfloro H3 M -K KanajioB 
nepe^ann p a3HcccHHBix rpynn nnnoT cnraaji, oijeHHBaioT Ha moGhjibhoh 
CTamjnn c HcnojiB30BaHHeM nepeAaHHBix nnjiOT cnmajioB HMnyjiB CHBie 
xapaKTepncTHKH M -K KaHanoB nepeflann pa3HeceHHBix rpynn, 

OTJIHHaK)mHHC3 TeM, HTO (|)OpMHpyiOT Ha M06HJIBHOH CTaHIJHH flJM 

20 Ka^K^OH H3 M pa3HeceHHBix rpynn KanajiOB nepeflann L m Ha6opoB 
BecoBBix K034>(|)Hn;HeHTOB HanpaBJieHHii nepeflann no K-l bccobbix 
K03(|)4)Hii;HeHTOB HanpaBJiemra nepe^ann b Ka^OM Ha6ope, r,n;e l<L m <K, 
a m = l ? 2,...,M, HcnojiB3yn oi^eHenHBie HMnyjiB chbi e xap aKxepncTHKH M -K 
KaHanoB nepeflann pa3HeceHHBix rpynn, nepe^aiOT c mo6hjibhoh ctbhipih 

25 Ha 6a30Byio CTaHijnio cnraaji o6paTHon cb£3H, coflep>Kamnn ica^on 
H3 M pa3HeceHHon rpynnBi KaHanoB nepeflann L m ccjiopMHpOBaHHBix 
HaSopoB BecoBBix K03(|)(|)Hi^HeHT0B HanpaBJiemM nepe^a™, <|>opMHpyK)T Ha 
6a30BOH CTampin Ha KaECflOH H3 M pa3HeceHHBix rpynn KaHanoB nepeflann 
L m Kanajios HanpaBJieHHOH nepeflann c HcnonBSOBaHneM nepe^aHHBix 

30 Ha6opOB BecoBBix K03(|)(J)HijHeHT0B HanpaBJiemia nepe^aHH, nepe^aiOT c 

6a30BOH CTaHI^HH Ha MOGHJIBHyiO CTaHI^HK) C Ka>K#OH H3 M pa3HeceHHBix 

rpynn KaHanoB nepeflaHH no Ka^cflOMy H3 L m KaHanoB HanpaBJieHHOH 
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nepeflaHH iihjiot cnraaji ,zj;jui pa3HecemioH nepeflann, oi^ghhb aioT Ha 
moGhjibhoh cTamjHH c Hcnojii>30BaHHCM nepe^aHHBix hhjiot cnraajiOB rjw 
pasHeceHHOH nepeflara: fljra KaaqjOH H3 M pa3HeceHHBix rpynn KaHanoB 
nepe#aHH nepeflaroHHBie c^yHKipni L m KaHanoB HanpaBJieHHOH nepeflaHH, 

5 nepe^aioT c moGhjibhoh CTaHrpra Ha 6a30Byio CTaHijHio cnraaji oGparaoH 
cbh3h 3 co,n;ep^camHH flJiM Ka^oH H3 M pa3HeceHHBix rpynn KaHanoB 
nepe,n;aHH L m oi^eHeHHbix nepeflaroHHBix 4>yHKijHH KaHajiOB HanpaBJieHHOH 
nepeflann, (|)0pMHpyK)T Ha 6a30BOH CTamj^HH fljui reason H3 M 
pa3HeceHHBix rpynn KaHajiOB nepe^ann rjul Kaacfloro H3 L m KaHajiOB 

10 HanpaBJieHHOH nepe^ann KaHajiBi KOppercrpiH cneKTpa cnraajia h 
KoppeKTHpyiOT hx nepeflaTOHHBie $yHKii;HH b cootbctctbhh c 
nepeflaHHBiMH ou;eHeHHBiMH nepeflaxoHHbiMH (J)yHKi^H5iMH KaHanoB 
HanpaBJieHHOH nepe^aHH TaKHM o6pa30M, hto6bi MaKCHMH3HpoBaTB 
KanecTBO npneivra HH(J>opMan;HOHHoro cnraajia Ha moGhjibhoh CTaHijHH., 

15 4>opMHpyioT Ha 6a30BOH CTaHi^HH Aim reason H3 M pa3HeceHHBix rpynn 
KaHajiOB nepe^anH flJia Ka^cfloro H3 L m KaHajiOB HanpaBJieHHOH nepe^aHH 
Konnio HH^)OpMaH;HOHHoro cnraajia h oflHOBpeMeHHO nepeflaioT Bee 
c(|)opMHpoBaHHBie KonHH HH^opMai^HOHHoro cnraajia no 
cooTBeTCTByiomHM KaHanaM HanpaBJieHHOH nepe^aHH, npeflBapnrejiBHO 

20 nponycTHB hx nepe3 cooTBeTCTByiomHe KaHajiBi KOppeKijHH cneKTpa 
cnraajia. 

4. Cnoco6 nepefla^H cnraajia, 3aKjnoHaioiij;HHCii b tom, hto 
4>opMHpyioT Ha GasoBOH CTaHD^HH M pasHeceHHBix rpynn KanajioB 
nepe^anH no K KaHajiOB nepe^aHH b KaayjoH, rfle M > 1 , K > 1 ? nepe^aiOT c 

25 6a30BOH CTaHI^HH Ha Mo6HJIBHyiO CTaHIJHK) c Ka^Kfloro H3 M • K KaHaJIOB 

nepeflaHH pa3HeceHHBix rpynn niraoT cnraaji, oijeHHBaiOT Ha moGhjibhoh 
CTaHijHH c HcnojiB30BaHHeM nepeflaHHBix hhjiot cnraajiOB HMnyjibCHBie 
xapaKTepncTHKH M-K KaHanoB nepe#aHH pa3HeceHHBix rpynn, 

OTJIHHaiOmHHCH TeM ? HTO (|>OpMHpyiOT Ha MOGHJIBHOH CTaHI^HH flJIfl 

30 Ka^cflon H3 M p a3Hec Shhbix rpynn KaHanoB nepeflann L m Ha6opOB 
BecoBBix K034>(|)Hii;HeHTOB HanpaBJiemra nepeflann no K-l BecoBBix 
K03(j)<|)H^eHTOB HanpaBJiemui nepe,n;aHH b Ka^KflOM HaGope, r^e l<L m <K, 
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a m = 1,2,...,M 5 HcnonB3yii ou;eHeHHbie HMnyjibCHbie xapaierepHCTHKH M -K 
KaHajioB nepe^aHH pa3HeceHHbix rpynn, oijeHHB aiOT Ha mo6hjibhoh 
CTamjHH flJM Ka^oH H3 M pa3HeceHHbix rpynn KaHajios nepe^anH #Ji5i 
Ka^Kfloro H3 L m Ha6opoB BecoBbix Koa^^imneHTOB HanpaBJieHM nepeflann 
5 nepe^aTOHHyio 4>yHKijmo KaHajia HanpaBJieHHOH nepe^aHH, 
cooTBeTCTByiomero 3TOMy Ha6opy ? nepe^aioT c moGhjibhoh CTamjHH Ha 
6a30Byio CTaHijHio cHraaji oGparaoH cbk3h ? co^ep^camHH ajm KaayjOH H3 
M pa3HeceHHOH rpynnbi KanajioB nepe^anH Z w c(J)opMHpoBaHHi>ix Ha6opoB 
BecoBbix K09c|)(|>^HeHTOB Hanp aB jichhh nepe,n;aHH ? (|)opMHpyK)T Ha 6asoBOH 

10 CTaHH^HH Ha Ka^cflOH H3 M pa3HeceHHbix rpynn KaHajioB nepe^aHH L m 
KaHanoB HanpaBJieHHOH nepeflann c Hcnojib30BaHHeM nepeflaHHbix Ha6opoB 
BecoBbix K034>4 )III ^ HeH ' rOB HanpaBJiemra nepeflann, nepe^aioT c 6a30BOH 
CTaHn;HH Ha mo 6h JibHyio CTaHijHio c Ka^AOH H3 M pa3HeceHHbix rpynn 
KananoB nepe^aHH no Ka>K#OMy H3 L m KaHanoB HanpaBJieHHOH nepe^ann 

15 raraoT cnraaji fljia pa3HeceHHOH nepeflann, OLi;ei-iHBaK)T Ha moGhjibhoh 
CTaHn;HH c Hcnojib30BamieM nepeflaHHbix nnnoT cnraajiOB fljra 
pa3HeceHHon nepeflann fljra Ka^oft H3 M pa3HeceHHbix rpynn KaHajioB 
nepefla^H nepe,n;aTOHHbie 4>yHKn;HH L m KaHanoB HanpaBJieHHOH nepeflaHH, 

oGbeflHHHIOT Ha M06HJIbHOH CTaHIJHH ftJIfl KaHCflOH H3 M pa3HeceHHbix 

20 rpynn KaHanoB nepefla^H oh^chkh nepe,n;aTOHHOH 4>Yhkh;hh KajK^oro H3 L m 
KaHajioB HanpaBJieHHOH nepe^aHH, nojiyneHHbie c Hcnojib30BaHHeM K 
nnjiOT cnmajioB, nepe^aBaeMbix c stoh pasHeceHHon rpynnbi KaHanoB 
nepe,u;aHH ? n nojiyneHHbie c Hcnojib30BaHHCM nnnoT cnraajia rjik 
pa3HeceHHOH nepe^aHH, nepe^aBaeMoro c stoh pasHeceHHOH rpynnbi 

25 KaHanoB nepe^aHH, nepe^aioT c mo6hjibhoh cTaHijHH Ha 6a30Byro craHijHK) 
cnraaji oSpaTHon cbjtch, co^ep^aiipiH jxjix. Ka^KflOH H3 M pa3HeceHHbix 
rpynn KaHanoB nepeflann L m oijeHemibix nepe^aTOHHbix (fcyHKijHH KaHajioB 
HanpaBJieHHOH nepeAaHH, (|>opMHpyioT Ha 6a30B0H crampm fljra Ka^KflOH H3 
M pa3HeceHHbix rpynn KaHanoB nepe^aHH ajih Ka^oro H3 L m KaHajioB 

30 HanpaBJieHHOH nepe^aHH KaHajibi K0ppeKii;HH cneKTpa CHraajia h 

KOppeKTHpyiOT HX nepe^aTOHHbie (jjyHKIJHH B COOTBeTCTBHH c 

nepeflamibiMH oijeHeHHbiMH nepeflaTO^HbiMH 4>yHKipDiMH KaHanoB 
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HanpaBJieHHOH nepe^aHH xaKHM o6pa30M ? hto6bi MaKCHMH3Hp ob aTB 
KanecTBO npiieMa HH<|>opMai];HOHHoro cnraajia Ha mo6hjibhoh CTaHijHH, 
4)opMHpyioT Ha 6a30BOH CTaimHH ajm Ka^c^ofi H3 M pa3HeceHHBix rpynn 
KaHanoB nepe^aHH rsix Ka^cfloro H3 L m KaHajiOB HanpaBJieHHOH nepe^aHH 
5 KonHK) HH(|)opMau;HOHHoro CHraajia h o^HOBpeMeHHO nepe,n;aK)T Bee 
c4>opMHpoBaHHBie KonHH HH(|)opMaii;HOHHoro CHraana no 
cooTBeTCTByiomHM KaHanaM HanpaBJieHHOH nepeflaHH, npe^BapHTejiBHO 
nponycTHB hx nepe3 cooxBexcxByioiijHe KaHajiBi Kopp eicijHH cneicxpa 
CHraana. 

10 5. Cnoco6 no n. n. 3 hjih 4, o t ji h h a io m h h c ^ tcm, hto Bee 

nepeflaBaeMBie nnnox CHraajiBi, nnjiOT cnraajiBi ajm HanpaBJieHHOH 
nepe^aHH h HH(J)opMan;HOHHBiH cnraaji opxoroHajiBHBi hjih 
KBa3HopxoroHajiBHBi Me^Kfly co6oh. 

6. Cnoco6 no n. n. 1 hjih 3, hjih 4,OTJiHHaiomHHCH TeM, hto 

15 JIM (|)OpMHpOBaHH5I Ha Mo6hJIBHOH CXaHD;HH flJM Ka^K^OH H3 M 

pa3HeceHHBix rpynn KasajioB nepe^aHH L m Ha6opOB BecoBBix 
K03(|)(|)HD;HeHTOB Hanp aB JieHH^ nepe^ann no 1-1 BecoBBix K03(|)(|)HijHeHT0B 
HanpaBJieHiM nepe^aHH b Ka^oM Ha6ope (J)opMiipyiox rjw Ka^Kflon H3 M 
pa3HeceHHBix rpynn KaHajioB nepefla^H fljra Ka^oro H3 N, r^e N>1, 
20 paspeniHMBix BpeMeHHBix Jiynen nepe^aHHBix nmiox cnraajiOB Maxpnuy 
npocxpaHCTBeHHOH KoppejMu;HH R m n no <|>opMyjie 



m,n 



m,\,n 



TRQ h m k n - K03(J)(|>HD;HeHT OIjeHeHHOH HMHyJIBCHOH XapaKTepHCTHKH 

k -oro KaHajia nepe^ann m -oh pasHeceHHOH rpymiBi, cooxBexcxByromnn n - 
25 OMy p a3p eniHMOMy BpeMeHHOMy Jiyny nepe^aHHBix nnjiox CHraajiOB, 
m = l,2,...,M, k = \,2 9 ...,K, n = l,2,...,N, x* - onepamra KOMnjieKCHoro 
conp^EceHHii x, 
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4>opMHpyiOT flJM Ka^cflofi H3 M pa3HeceHHBix rpynn KaHajiOB 
nepe^anH Marpnuy npocTpaHCTBCHHOH KOppejraijHH R m Bcex pa3peniHMBix 
BpeMeHHbix Jiynefl no (J)opMyjie 

N 
71=1 

(|>opMHpyK)T fljui Ka^OH H3 M pa3HeceHHBix rpynn KaHajiOB 
nepeflaHH ycpeflHeHHyio Maxpnuy npocTpaHCTBCHHOH Kopp c jmiuhh ^ Wl (z) ? 
r^e i > 1 - HOMep niara ycpeflHemra, no cj)opMyjie 

aR m (i-l) + (l-a)R m9 i>l;' 

r^e 0 < a < 1 - K03cj)<J>Hij;HeHT ycpe#HeHira, 
10 ocymecTBJMioT pa3Jio>KeHHe ycpe#HeHHOH MaxpimLi 

npOCTpaHCTBCHHOH KOppeJDIIJHH R m (z) Ha C06cTBeHHBie 3HaHeHHH 6 m k H 

cooTBCTCTByion^HC hm co6cTBeHHBie BCKTOpa V mJt , . w £ = 1,2,...,^; 
BBiSnpaioT cpeflH coGcTBeHHBix 3HaneHHH 6 m k MaKCHManBHoe co6ctbchhoc 
3HaHCHHC & mmQX , BBi6npaioT cpeflH Bcex co6ctbchhbix 3HaHeraiH TaKHe 

15 CoGcTBCHHBie 3HaHCHHM 0 mJ , flJIH KOTOpBIX BBinOJIHflCTCjl yCJIOBHe 

@mj - P ' ^m,max > 

rfle 0</?<l 3 j = l,2 9 ... 9 L m9 a L m paBHO KOjnraecTBy co6ctbchhbix 

3HaHCHHH 0 mJ , flJM KOTOpBIX BBinOJIHSCTCJI flaHHOe yCJIOBHe, 

BBlGHpaiOT Z w C06CTBCHHBIX BCKTOpOB V mJ9 COOTBeTCTByiOniiHX L m 
20 BBl6p aHHBIM CO 6 CTB CHHBIM 3HaHCHHHM 0 m J , <|>OpMHpyiOT L m Ha6opOB 

BecoBBix K03^)$Hn;HeHTOB HanpaBJieHHK nepeflaHH no K-l bccobbix 
K03$4)HL(HeHTOB Hanp aB JieHHH nepeflaHH b Ka^oM Ha6ope no cj)opMyjie 
v 

V mJ,\ 

r,a;e FP m/Jfc - /c -bih bccoboh K03$4 )H1 5 HeHT HanpaBJiemra nepeflann j- 
25 oro Ha6opa bccobbix K03<|>cl)Hii;HeHTOB HanpaBJieHira nepe,n;aHH ? m -oh 
pa3Hcc§HHOH rpynnBi KaHanoB nepeflann, V mJJt - /c-bih 3JieivieHT y -oro 

Co6cTBeHHOTO BCKTOpa yCpeflHeHHOH MaTpHIJBI npOCTpaHCTBCHHOH 
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KoppejraipiH m -oh pa3HeceHHOH rpynnbi KaHanoB nepe^aHH, m = 1,2,...,M 9 
j = 1,2,. . . 9 L m 5 & = 2, 3, . . . 9 K . 

7, CnocoG no n. n. 1 hjih 4 ? OTJiHHaiomHHca TeM ? hto npH 
oijeHKe Ha mo6hjibhoh CTamjHH rjul Ka^KflOH hs M pa3Hecemibix rpynn 
5 KaHanoB nepe,n;aHH rjul Ka^moro hs L m HaGopOB BecoBbix K03<|>(|>Hi];HeHTOB 
HanpaBJieHiM nepe^aHH nepe^aTOHHOH (J)yHKu;HH 3Toro KaHana 
HanpaBJieHHOH nepeflann 4>opMHpyK>T HMnyjibCHyio xap aKTCpHCTHKy 3Toro 
KaHana HanpaBJieHHOH nepe^aHH no (j)opMyjie 

K 

k=\ ? 

10 r^e W mJik - A; -bin BecoBOH K03(|)(|)HijHeHT HanpaBJierora nepeflann j- 
oro Ha6opa BecoBBix kos^^hi^hchtob HanpaBJiemra nepe^aHH, m -oh 
pa3HeceHHOH rpynnbi KaHanoB nepe^ ann, w = l,2 M, j = 1, 2, . . . , L m 9 



N 



k = l,2,...,K, h mk =^h m ^ r S(t-r n ) - HMnyjiBCHa^ xaparcrepHCTHKa £-oro 

KaHana nepeflann m -oh pa3HeceHHOH rpynnbi KaHanoB nepe^aHH, r^e h m k n 

15 - K03(J)(jDHLi;HeHT OH^CHeHHOH HMnyjiB choh x ap aKTepH cthkh k -oro Kanajia 
nepe^ann m -oh pa3HcccHHOH rpynnbi, c o otb eTCTByioiijHH n -OMy 
paspeniHMOMy BpeMCHHOMy Jiyny nepeflanHbix nnjioT cnraajioB, r n - 
3afl;ep5KKa n -oro pa3peniHMoro BpeMeHHoro Jiy^a nepeflaHHbix ninioT 
CHraanoB, ff2 = l,2,...,M, k = l,2,...,K 9 n = 1,2,. ..,7V, 

20 HaxoflflT on;eHKy nepe^aTOHHOH 4>yHKn;HH 3Toro KaHana 

HanpaBJieHHOH nepeflann KaK npeo6pa30BaHHe Oypbe ot c<|)opMHpOBaHHOH 
HMnynbCHOH xapaKTepncTHKH H m j 3Toro KaHajia HanpaBJieHHOH nepe^aHH. 

8. Cnoco6 no n. n. 1 hjih 3, hjih 4,OTJiHHaioiij;HHCJi TeM, hto 
npH 4>opMHpoBaHHH Ha 6a30B0H CTaHU,HH Ha Ka^ECflOH H3 M pa3HeceHHbix 

25 rpynn KanajiOB nepeflann L m KaHanoB HanpaBJieHHOH nepeflann b Ka^KflOM 
H3 L m KaHajioB 4>opMHpyiOT K KonHH BXOflHoro curaajia tfamioro KaHajia 
HanpaBJieHHOH nepe^aHH h nepe^aioT hx no cooTBeTCTByiomeMy KaHajiy 
nepe^aHH flaHHOH pa3HeceHHOH rpynnbi KaHajioB nepeflanH, 
npe^BapHTejibHO yMHOECHB Ka^Kflyio, naHHHaK co BTOpon, Komno BXOflHoro 
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curaajia Ha cootbctctbyioiuhh bccoboh K03(J)(|)i^HeHT HarrpaBJiemDi 
nepe^aHH cooTBeTCTByiomero Ha6opa BecoBBix K03(J)(|)HD;HeHTOB 
HanpaBJieHH)i nepesann. 

9. Cnoco6 no n. 4, o t ji n h a k> ni; n h c £ TeM, hto npH 

5 oG'BeflHHeHHH Ha Mo6hJIBHOH CTaffl];HH flJIfl Ka^CflOH H3 M p a3HG CCHHBIX 

rpynn KaHanoB nepeflann oijeHOK nepe^aTOHHOH 4>yHKii;HH Kaacfloro H3 L m 
KaHanoB HanpaBJieHHOH nepe^aHH, nojiyneHHBix c HcnojiB30BaHHeM K 
nnjiOT cHraajiOB, nepe^aBaeMbix c 3toh pa3HeceHHOH rpynnti KaHajioB 
nepe^aHH, n nojiyneHHBix c HcnonB30BaHHeM nnnoT CHraajia ajm 
10 pa3HeceHHOH nepeflann, nepe^aBaeMoro c 3toh pa3Hecei-iHOH rpynnbi 
KaHanoB nepeflaHH ycpe#mnoT ,n;aHHBie hbq oi^chkh nepe^aTOHHOH 

<|>yHKI2;HH C BCCaMH, oGpaTHO np OnopiI|HOHaJIBHBIMH xapaKTepncTHKaM 
OIHH60K 3THX OIjeHOK. 

10. Cnoco6 nepe^aHH CHraajia, saKJironaioiijHHCfl b tom ? hto 
15 4>opMHpyK)T Ha 6a30BOH CTaHi^HH M pa3HeceHHBix rpynn KaHanoB 

nepe^aHH no K KaHanoB nepe,n;aHH b Ka^on, r,n;e M>1 5 K>\, 

OTJIHHaK)mH.HCa TCM, HTO <J)OpMHpyiOT Ha 6a30BOH CTaHIJHH M 

pasHeceHHbix rpynn KaHanoB npneMa no K KaHanoB npneMa b Ka^flon, 
cooTBeTCTByioirgHX M ccjDopMnpoBanHbiM pa3HeceHHBiM rpynnaM KanajioB 

20 nepeflann; nepe^aioT c mo6hjibhoh CTanijnH Ha 6a30Byio CTamjHio cnraaji n 
npHHHMaioT ero Ha 6a30Bon cxanijHH no Ka^OMy H3 K KaHanoB npneMa 
Ka^cflon H3 M pasHeceHHbix rpynn; cjDOpMHpyiOT rjul KaaeflOH H3 M 
pa3HeceHHBix rpynn KaHanoB nepe^ann L m Ha6opOB BecoBBix 
K03(|><i>Hii;HeHTOB HanpaBJieHHii nepe^aHH no K K03<|>(|)Hii;HeHTOB b KawM, 

25 r,n;e L m > 0 , a m = 1,2,. . .,M , Hcnojib3yn npHHHMaeMBiH c mo6hjibhoh CTaHijHH 
cnrHaji TaKHM o6pa30M, hto6bi MaKCHMH3Hp ob aTB KanecTBO npneMa 
nepe^aBaeMoro c 6a30Bon CTamjHH cnraajia Ha mo6hjibhoh CTamjnn; 
(|)opMHpyK)T Ha Ka^ECflon H3 M pa3HeceHHBix rpynn KaHanoB nepeflann L m 
KaHanoB HanpaBJieHHOH nepe^ann c ncnojiB30BaHHeM ccj)opMHpOBaHHBix 

30 Ha6opOB BecoBBix K03(|)$HD;HeHTOB HanpaBJieHEUi nepeflann; nepe^aioT Ha 
MoGnnBHyio cTaHijino c KaayjoH H3 M p a3He c Shhbix rpynn KaHanoB 
nepeflann no KaayjoMy H3 L m KaHajioB HanpaBJieHHOH nepeflann nnnoT 
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CHraaji fljra pa3HeceHHOH nepeAaHH; orjeHHBaiOT Ha mo6hjii>hoh CTaHijHH 
rjw Ka^cflOH H3 M pa3HCCCHHBix rpynn KaHajiOB nepe^aHH nepe^aTOHHbie 
4>yHKii;HH L m KaHanoB HanpaBJieHHOH nepe^aHH c Hcnojib30BaHHeM 
nepeflaHHbix nHJiOT cnraajioB jsjw pasHeceHHOH nepeflann; nepe^aioT Ha 

5 6a30Byio CTaHii^HK) CHraaji o6paTHOH cbabh, coflep^KamHH riul KaayjoH hs 
M pa3HeceHHBix rpynn KaHajiOB nepeflann L m on;eHeHHbix nepeflaroHHbix 
4>yHKi^HH KaHanoB HanpaBJieHHOH nepe^aHH; <J)opMHpyEOT Ha 6a30BOH 
CTaHii,HH ajm Ka^ECflOH H3 M pa3HeceHHbix rpynn KaHajiOB nepeflann fljra 
Ka^oro H3 L m KaHanoB HanpaBJieHHOH nepe^ann KaHajibi KOppeKijHH 

10 cneKTpa cnraajia h Kopp eKTHpyioT hx nepe#aTOHHbie 4>yHKii;HH b 
cooTBeTCTBHH c nepeflamibiMH ou;eHeHHbiMH nepeflaTOHHbiMH (|>yHKii;H£MH 
KaHajiOB HanpaBJieHHOH nepeflann TaKHM o6pa30M, hto6m 
MaKCHMH3Hp ob aTb KanecTBO npH&via HH(J)opMaii;HOHHoro cnraajia Ha 
Mo6iuibHOH cTaHii;HH; (J>opMHpyioT #jm KaaECAOH H3 M pa3HeceHHbix rpynn 

15 KaHanoB nepe,ii;aHH Rim Ka^cfloro H3 L m KanajiOB HanpaBJieHHOH nepe^ann 
KomiK) HH4>opMan;HOHHoro cnraajia h oflHOBpeMeHHO nepe^aioT Bee 
c(|)opMHpoBaHHbie KonHH HH(J)opMaij,HOHHoro cnraajia no 
cooTBeTCTByiomHM KaHajiaM HanpaBJieHHOH nepe^aqn, npe^BapHTejibHO 
nponycTHB hx nepe3 cooTBeTCTByioiijHe Kanajibi KOppeKii;HH cneKTpa 

20 cnraajia. 

11. Cnoco6 no nymery 10 3 OTJiHHaioiu;HHC5i TeM, hto cnraaji, 
nepe^aBaeMbiH c moShjikhoh CTamjHH na 6a30Byio CTamjHio, npeflCTaBJUieT 
co6oh nHJiOT cnraaji, hjih HH(|>opMaqHOHHbiH CHraaji, hjih cnraaji 

o6paTHOH CBA3H, HJIH CJiy>Ke6HbIH CHraaJI 3 HJIH JIK)6yK) KOM6HHaiI,HK) 

25 nepenHCJieHHbix Btmie cnraajiOB. 

12. Cnoco6 no nymay 10, o t ji h h a K) m n h c ^ TeM, hto fljra 
4)opMHpOBaHH)i Ha6opoB BecoBbix K034>^Hii;HeHTOB HanpaBJieHHH nepe^aHH 
oi^eHHBaioT rjul Kaacfloii H3 M pa3HeceHHbix rpynn KaHanoB npneivia 
HanpaBJieHH^ npnxofla Ha nee npHHHMaeMoro cnraajia h cooTBeTCTByiomHe 

30 3thm HanpaBJieHiMM cpe^HHe npHHHMaeMbie moiijhocth cnraajia; 
BbiGnpaioT flJM Ka^c^oH H3 M pa3HeceHHbix rpynn KaHajiOB npneivia H3 Bcex 
orceHeHHbix fljra 3TOH rpynnbi Hanp aB jichhh L m HanpaBJieHHH, 
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CO OTB eTCTByK)IIi;HX L m MaKCHMaJILHBIM Cpe^HHM npiiHHMaeMblM 

MomHOCTiiM cHraajia; 4>opMHpyioT rjw Ka^oii H3 M pa3Hecemn>ix rpynn 
KaHajios nepe^aHH L m Ha6opoB BecoBBix K03(|)(}}Hii;HeHTOB HanpaBJiemra 
nepefla^H no K K03c|)(|)Hij;HeHTOB b KaayjoM b HanpaBJieHHH L m BBi6p aHHBix 
5 fljM cooTBeTCTByiomeH rpynnbi KatiajioB npH&vra HanpaBJieHHH npnxofla 
CHraajia, xaicHM o6pa30M ? hto6bi m aKC HMH3Hp o b aTt KanecTBO npH&via 
nepe^aBaeMoro c 6asoBOH CTampiH curaajia Ha mo6hjibhoh CTaHijHH. 

13. Cnoco6 no nyHKTy 10,oTJiHHaiomHHca tcm 7 hto npH 
4>opMHpOBaHHH KaHanoB HanpaBJieHHOH nepe^aHH b KaaeflOM H3 KaHanoB 

10 4>opMHpyioT K KonHH BxoflHoro cnraajia ,n;aHHoro KaHana HanpaBJieHHOH 
nepe^aHH h nepe^aioT hx no cooTBeTCTByronjeiviy KaHany nepe^aHH flaHHOH 
pasHeceHHOH rpynnbi KaHanoB nepe^aHH, npe^BapHTejiBHO ymho^chb 
Ka>i^nyK) KonHio BxoflHoro ciiraajia Ha co otb eTCTByiomHH BecoBOH 
K03(|)(J)Hi3;HeHT HanpaBJieHHH nepe^ann cooTBeTCTByiomero HaGopa BecoBBix 

1 5 K034)4)nn;HeHT0B HanpaBJieHHH nepe^aHH. 

14. Cnoco6 no nyHKTy 10, o t ji h i a w m h h c a TeM, hto Bee 
nepe^aBaeMBie nHJioT cnraajiBi ajm HanpaBJieHHOH nepeflann h 

HHC^OpMai^HOHHBIH CHrHaJI OpTOrOHaJIBHBI HJIH KBa3HOpTOrOHaJIBHBI Me^Cfly 

coGoh. 

20 15. Cnoco6 no n. n. 3 hjih 4, hjih 10 ? OTJiHHaiomHHca TeM, hto 

npH on;eHKe Ha moGhjibhoh CTaHijHH c HcnojiB30BaHHeM nepe,n;aHHBix nnjioT 
cnraajiOB Rim pa3HeceHHOH nepe^aHH fljra Ka^cflOH H3 M p a3He c Shhbix 
rpynn KaHajios nepe^ann nepeflaTOHHbix (J)yH^HH L m KaHajiOB 
HanpaBJieHHOH nepe^aHH oijeHHB aioT HMnyjiBCHyro xapaKTepncTHKy 

25 Ka^cfloro H3 L m KaHanoB HanpaBJieHHOH nepe^aHH h (|)opMHpyK)T oijeHKy 
ero nepe^aTOHHOH cj)yHKmiH KaK npeo6pa30BaHHe OypBe ot ou;eHeHHOH 
HMiiyjiBCHOH xapaKTepHCTHKH 3Toro KaHajia HanpaBJieHHOH nepe^aHH. 

16. Cnoco6 no n. n. 1 hjih 3, hjih 4, hjih lOoTJinnaion^HHCH 

TeM, HTO npH (|) OpMHp OB aHHH Ha 6a30BOH CTaHU^HH KaHaJIOB KoppeKu;iiH 

' 30 cneKTpa CHraajia nepeflaroHHyio <J>yHKii;Hio Ka^oro KaHajia KOppeKijHH 
cneKTpa cnraajia (J>opMHpyiOT KaK c^yHKipno, KOMnneKCHO conp)OK:eHHyio 



WO 2005/086386 



PCT/RU2005/000087 



77 

cooTBeTCTByiomeH oijeHeHHOH nepe^aTOHHOH (jDymcijHH KaHana 
HanpaBJieHHOH nepeflanH. 

17. YcTpoHCTBO nepe,n;aHH cnrHajia, co^ep^amee M 6jiokob 
HanpaBJieHHOH nepe^aHH, M -K 6jiokob cyMMHpOBamM, M -K aHajioroBBix 

5 nepe#aTHHKOB, M -K aHTeHHBIX 3JICMCHTOB., npH 3TOM BTOpBie BXOflBI 

Ka^Kfloro H3 M 6jiokob HanpaBJieHHOH nepe^aHH abjbiiotcji BxoflaMH 
cooTBeTCTByiOH];HX BecoBBix K03c|)<|>Hn;HeHTOB HanpaBJieHira nepeflaHH, 
Ka^BiH H3 K BBixoflOB Ka^Kfloro H3 M 6jiokob HanpaBJieHHOH nepe^ann 
coeflimeH co BToptiM BXOflOM cooTBeTCTByiomero SjioKa cyMMHpOBaHiia, 

10 nepBBIH BXOfl Ka^CflOrO H3 M -K 6jIOKOB CyMMHpOBaHIM flBJMeTCK BXOflOM 

cooTBeTCTByiomero nHJiOT cnraajia, bbixoabi Gjiokob cyMMHpoBamra 
coeflHHeHbi co BXO^aMH cooTBeTCTByiomnx aHajioroBBix nepeflaTHHKOB, 

BBIXOflBI KOTOpBIX COeflHHeHBI CO BXOflaMH COOTBeTCTByK)H]|HX aHTeHHBIX 

3 jieMeHTOB ? BBixoflBi KOTOpBix HBJMiOTCM BBixo^aMH ycTp OHCTBa nepeflaHH 
15 CHTHajia, oTJiHHaiomeec^ TeM ? hto BBe^eHBi - 1 ) 

M 

flonojiHHTejiBHBix Gjiokob HanpaBJieHHOH nepeflanH h ^L m Gjiokob 

m=\ 

M 

KOppeKEjra cneKTpa cnraajia, npH 3tom nepBBIH bxoa Ka^Kfloro H3 ^L m 

m=l 

6jiokob KoppeKD;HH cneKTpa curaana hbjikqtcr bxoaom HH^opMaijHOHHoro 

M 

CHrHajia, BTOpOH bxo.ii; Kaamoro H3 jz^ Sjiokob KOppeKii;HH cneKTpa 

»I=1 

20 cHraajia HBJMeTCH bxo,d;om cooTBeTCTByiomeH nepeflaTOHHOH (J)yHKn;HH 

M 

KaHana HanpaBJieHHOH nepeflaHH, bbixoa Ka^oro H3 ^L m Gjiokob 

KOppeKijHH cneKTpa cnraajia coe^HHeH c nepBBiM bxo^om 
cooTBeTCTByiomero 6jioKa HanpaBJieHHOH nepe^aHH, Ka3K#BiH H3 K 

M 

BBixoflOB Ka^woro H3 ^(L m -l) flonojiHHTejiBHBix 6jiokob HanpaBJieHHOH 

m=l 

25 nepe^aHH coe^HHeH c (Z, M -l) ? rjxp m npHHHMaeT 3HaHemra ot 1 ao M , 
,n;onojiHHTenBHBiMH btopbimh Bxo,n;aMH cooTBeTCTByiomero 6jioKa 

CyMMHpOBaHHH. 
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18. YcTpoHCTBO nepeflaHH cnraajia, coflep^camee M 6jiokob 
HanpaBJieHHOH nepe^aHH, M-K 6jiokob cyMMHpoBamDi ? M K aHajioroBBix 
nepeAaTHHKOB, M-K anreHHBix 3JieMeHTOB ? npH 3tom BTOpBie bxo^bi 
Ka^KAoro H3 M 6jiokob HanpaBJieHHOH nepe^anH ^bjmiotch Bxo^aMH 
5 cooTBeTCTByiomHX BecoBbix K03(|)(|)HLi;HeHTOB HanpaBJieHiM nepetfaHH, 
Ka^wbiH H3 K BBixoflOB Kaac^oro H3 M 6jiokob HanpaBJieHHOH nepe^aHH 
coe^HHeH co BTOpBiM BxoflOM cooTBeTCTByiomero 6noKa cyMMHpOBaHmr, 

nepBBIH BXOfl Ka^C^OrO H3 M-K 6jIOKOB CyMMHpO B aHIM *IBJMeTC5I BXOflOM 

cooTBeTCTByiomero nHJioT CHraajia, bbixoabi 6jiokob cyMMiip o b ami # 
10 coe^HHeHBi co BxoflaMH cooTBeTCTByiomHX aHanoroBBix nepeflaTHHKOB, 

BBIXOflBI KOTOpBIX COeflHHeHBI CO BXOflaMH COOTBCTCTByiOHUHX aHTCHHBIX 
3JICMCHTOB, BBIXOflBI KOTOpBIX £BJMIOTCH BBIXOflaMH y CTp O H CTB a nepe^aHH 

M 

cnraajia, oTJinnaiomeecii TeM, hto BBe^eHBi 

771=1 

M 

flonojiHHTejiBHBix 6jiokob HanpaBJieHHOH nepe,n;aHH ? ^L m Sjiokob 

m=l 

M 

15 KOppeKu;HH cneKTpa cnraajia h ^L m cyMMaTop ob , npn 3tom nepBBIH bxoa 

m=\ 

M 

Ka^oro H3 ^L m 6jiokob KoppeKu;HH cneKTpa cnrnajia ^bjmctch bxo^om 

771=1 

M 

HH(^opMan;HOHHoro CHraajia, BTOpon BXOfl Ka^cfloro H3 ^L m 6jiokob 

KoppeKu;HH cneKTpa cnraajia ABjraeTCfl bxo^om cooTBeTCTByiomen 
nepeflaTOHHOH (|>yHKii;HH KaHana HanpaBJieHHOH nepe,n;aHH, bbixoa Ka^Kfloro 

M 

20 H3 ^L m 6jiokob KOppeKii;HH cneKTpa CHraajia coe^HHeH c nepBBiM bxo^om 

77J=1 

M 

cooTBeTCTByiomero cyMMaTopa, BTOpon sxofl Ka^oro H3 ^L m 

77i=l 

cyMMaTopOB flBJiaeToa bxo^om cooTBeTCTByiomero nnjioT ciiraajia rjiz 

M 

pa3HeceHHOH nepeflaHH, bbixoa Ka)K#oro H3 ^L m cyMMaTopOB coe^HHeH c 
nepBBiM bxo,zi;om cooTBeTCTByiomero 6jiOKa HanpaBJieHHOH nepe#aHH ? 

M 

25 Ka^KflBIH H3 K BBIXOflOB Ka5KflOTO H3 ^(L m -l) flOnOJIHHTeJIBHBIX 6JIOKOB 
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HanpaBJieHHOH nepe,n;aHH coe^HHeH c (L m - 1) , r^e m npHHHMaeT 3HaHemra 
ot 1 ,u;o M, flonojiHHTejibHBiMH BTOpBiMH BxoflaMH cooTBeTCTByiomero 
GjiOKa cyMMHpOBamra. 

19. YcTpoHCTBO nepe^aHH CHraana, co^ep^Kamee M Gjiokob 
5 HanpaBJieHHOH nepe^anH, M • K Gjiokob cyMMnpoBamra, M • K aHajioroBBix 
nepe^aTHHKOB, M -K aHTeHHBix 3JieMeHTOB ? npH 3tom bbixo^bi Ka^noro H3 
M 6jiokob HanpaBJieHHOH nepe^aHH coe^HHeHBi co BXO^aMH 

COOTBeTCTByiOmHX 6JIOKOB CyMMHpOBaHHH, BBIXOfl Ka5K^oro H3 M *K 

6jiokob cyMMHpOBaHHH coe,n;HHeH co bxo^om cooTBeTCTByiomero 
10 aHajioroBoro nepe^aTHHKa., bbixoa Ka^yjoro H3 M -K aHajioroBBix 
nepeflaTHHKOB coeflHH&H c nepBBiM bxo^om cooTBeTCTByiomero anreHHoro 
3JieMeHTa ? nepBBiH bbixoa Kaacfloro H3 M-K aHTeHHBix 3JieMeHTOB 
HBJineTC^ bbixo^om ycTpoiiCTBa nepe^aHH curaajia, OTJinnaiomeecii 

M 

TeM ? hto flonojiHHTejiBHO BBe^eHBi ]£(£ w -l) Sjiokob HanpaBJieHHOH 

m=l 

M M 

15 nepefla^H, BBe^eHBi ^L m 6jiokob KoppeKqHH cneKTpa CHraana, ^L m 

m=l m=l 

cyMMaTopoB, M K aHajioroBBix npneMHHKOB ? M 6jiokob cj)opMHpOBaHjra 
BecoBBix Kos^^HiiiHeHTOB Hanp aB JieHHH nepefla^H, npn 3tom nepBBin bxoa 

M 

Ka^ECfloro H3 ^L m 6jiokob KoppeKijHH cneKTpa CHraana HBJUieTOi bxo#om 

M 

HH(|)opMaij;HOHHoro cHTHajia, BTOpoii bxoa Ka^oro H3 ]jTz w Sjiokob 

20 KoppeiopiH cneKTpa cnraajia ABjraeTCH bxo#om cooTBeTCTByioinefi 
nepe^aTOHHOH (|)yHKii;HH KaHana HanpaBJieHHOH nepe^aHH, bbixoa Ka^oro 

M 

H3 ^L m 6jiokob KOppeKijHH cneKTpa CHraana coe^HHeH c nepBBiM bxo^om 

M 

cooTBeTCTByiomero cyMMaTOpa, BTOpon Bxofl Ka>K£oro H3 ^ L m 

CyMMaTOpOB ABJUieTCfl BXOflOM COOTBeTCTByiOmerO nHJIOT CHTHaJia flJM 

M 

25 p a3Hec Shhoh nepeflann, bbixoa Ka^c^oro H3 ^L m cyMMaTOpOB coe^HHeH c 
nepBBiM BXOflOM cooTBeTCTByiormero 6jiOKa HanpaBJieHHOH nepeflaHH, K 
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M 

BTopbix BXOflOB Ka^oro H3 ^L m 6jiokob HanpaBJieHHOH nepe^anH 
coe^HHeHBi c cooTBeTCTByiomHMH K BBixoflaMH cooTBeTCTByiomero 6jIOKa 

M 

4>OpMHpOBaHH^ BeCOBBIX K03(|)<|)HIi;HeHTOB ? BBIXOflBI Ka^OrO H3 ^(Z OT -l) 

AonojiHHTejiBHO BBefleHHBix Gjiokob HanpaBJieHHOH nepe^aHH coe^HHeHbi c 

5 ^OnOJIHHTeJIBHBIMH BXOflaMH COOTBeTCTByiOEJHX 6JIOKOB CyMMHpOBaHIM, 
BTOpOH BXOfl Ka^C^OrO H3 M K aHTeHHBIX 3JieMeHTOB flBJMeTCfl BXO^OM 

npHHHMacMoro curaajia, BTOpofi bbixoa Ka^Kfloro H3 M-K aHTeHHBix 
3JieMeHTOB coe^HHeH co bxoaom co oTBCTCTByioiijero aHanoroBoro 
npneMHHKa ? bbixo^ Kaacfloro H3 M-I aHanoroBBix npneMHHKOB coe^HHeH 

10 c cooTBeTCTByiomHM BXOflOM cooTBeTCTByioinero 6noKa (|)opMHpOBaHPBi 
BecoBBix K03(|)<|)Hii;HeHT0B HanpaBJieHira nepeflaHH. 

20. YcTpoHCTBO no n. n. 17 hjih 18, hjih 19, OTJiHHaiomeec£ 
TeM 3 hto 6jiok HanpaBJieHHOH nepeflann coflep^cHT K yMHO^KHTejieii, npH 
3tom oGteflHHeHHbie nepBBie bxoabi K yMHO^CHTejien mbjihiotcm nepBBiM 

15 BXOflOM 6jiOKa HanpaBJieHHOH nepeflaqH, hx BTOpBie Bxoflbi ABjraioTCji 
btopbimh BXOflaMH Gjioica HanpaBJieHHOH nepeflaHH, a hx bbixo^bi sbjisgeotc;! 
BBixo,n;aMH 6jiOKa HanpaBJieHHOH nepeaaHH. 
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